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U4^- RECOMMENDATIONS. 
W i. t£u.*ai JU . 

Trom the Jan. No. for 1828 of the Journal of Eovcatioit 

« A careful examination of this valuable work will ihow that iti author I 
eompiled it, as all books for school use ought to be compiled, from the resi 
of actual experiment and observation in the school-room. It is eAtirelj 
practical work, combining the merits of Colbnm's system with copious pract 
oo the slate. 

<* Two circumstances enhance very much the value of this book. It is v< 
comprehensive, containing twice the nlual quantity of matter in works of t 
class ; while, by judicious attention to arrangement and printing, it is r 
dered, perhaps, the cheapest book in this department of education. The br 
system of Book-Keeping, attached to the Arithmetic, will be a valuable aid 
more complete instruction in common schools, to which the work is, in oiJ 
respects, so peculiarly adapted. 

** Iliere ^e several very valuable peeuliarities in this work, for which 
cannotj in a notice, find sufficient space. We would recommend a careful < 
amination of the book to all teachers who are desirous of combining g< 
theory with oojhous and rigid practice." 



From the Report of the School-Comiiittee of Protidbitci 

" The books at present used in the schools are, in the opinion of your Co 
mittee, altogether above the range of thought of the pupils. Works of a n 
^^ rative character would be better understood, would be more interesting, s 

^ would, of course, teach the pupil to read witn more taite and judgment. T 

^^ boy who pores, in utter disgust, over the book which he reads in schools, ^^ 

^ hasten home to road with avidity his story-book. The true wisdom wei 

fv then be, to introduce the story-book into school, and thus render his place 

education the place of his amusement. 
-.3 *< Nevertheless, as this subject is one in which time and ipdgment are nec< 

tfV| sary for a selection, and as a change of this sort, through all the schools, woi 

I be productive of considerable additional expense, your Committee woi 

Ch> recommend that no change, at present, be made in Dcioks, excepting only t 

V . Arithmetic. Ifa school, by way of experiment, be established on the moni 
«y3 rial plan, various school-books can be tried there, and, after a fair opportuni 

of testing the merits of several, those can be selected which seem best adapt 
*^ to accomplish Che purposes of educatioo. Your Committee are, however, 

'' opinion, that it would be expedient to introduce the system of Aritkmei 

published by Mr. Smith [subsequently adopted] into all the Public Gramn 
Schools ; and, also, that all the scholars in arithmetic be taught by classes, a 
not individoally, as is now the prevalent mode.'* 

The above Report was signed by the following named gentlemen:- 

Rev. F. Watland, Jr., D. D., Pres. Brown Umv., (Chairman.) 
Rev. Thomas T. Waterman. 
WiLlflAM T. GrinneLL, Esq. 

Dated AprU U, 1828. 



This work is recommended by the State Commissioners ( 
Vermont to be adopted throughout that state. It is likewii 
introduced into the public and private schools of Hartford, Conr 
by the concurrence both of committees and teachersj and i 
like manner in various other places. ^\^ 



ADVERTISEMENT TO THE KEY 

WHICH ACCOMPANIES THIS ARITHMETIC. 



" The Utility, and even necessity, of a work of this description^ will 
scarcely be questioned by those who have bad any experience in 
teaching Arithmetic. Most young- persons, aAer having been per- 
suaded, again and again, to review a long arithmetical process, feel, or 
affect to feel, certain that they have performed it correctly, although 
the result, by the book, is erroneous. They then apply to their ij)- 
stnicter ; and, unless he points out their mistake, or performs the opera- 
tion for them, they become discouraged, think it useless 'to try' longer, 
and the foundation for a habit of idleness is thus imperceptibly estab- 
lished. Now, in a large school, it is always inconvenient, and some- 
times impossible, for the instructcr to devote the time necessary to 
overlook or perform a very simple, much more a complex, question 
in Arithmetic. This is at once obviated by having at hand a Key, to 
which reference can be easily and speedily made. The time of the 
teacher will thus be saved, and the pupil will not have his ardor damped 
by being told that ' his sum is wrong,' without learning where or how. • 

" This work is not designed for, and can scarcely become, a help to 
laziness : its object is to lighten the burden of teachers, and facilitate 
the progress of scholars. To promote both of these important purposes 
't is now presented to the public. 

"JimMary, 1834." 



PREFACE 

TO THE THIRD EDITION. 



Wheit a new work is offered to the public, eipecially on a subfect 
abounding with treatises like this, the inquiry is very naturally made. 
"Does this work contain any thing new?" "Are there not a hundred 
others as good as this? " To the first inquiry it is replied, that there are 
many things which are believed to be new ; and, as to the second, a can- 
did public, after a careful examination of its contents, and not till then, it 
is hoped, must decide. Another inquiry may still be made : " [s this edi- 
tion different from the preceding ? " The answer is, Yes, in many respects. 
The present edition professes to be strictly on the Pestalozzian, or induc- 
tive, plan of teaching. This, however, is not claimed as a novelty. In 
this respect, it resembles many other systems. The novelty of this work 
will be found to consist in adhering more closely to the true spirit of the 
Pestalozzian plan ; consequently, in differing from other systems, it differs 
less from the Pestalozzian. This similarity will now be shown. 

1. The Pestalozzian professes to unite a complete system of 
Mental with Written Arithmetic. So does this. 

2. That rejects no rules, but simply illustrates them by men- 
tal questions. So does this. 

3. That commences with examples for children as simple as 
this, is as extensive, and ends with questions adapted to minds 
as mature. 

Here it may be asked, " In what respect, then, is this different from 
that?" To this question it is answered. In the execution of our com- 
mon plan. 

The following are a few of the prominent characteristics of this work, in 
which it is thought to differ from all others. 

1. The interrogative system is generally adopted throughout 
this work. 

2. The common rules of Arithmetic are exhibited so as to cor- 
respond with the occurrences in actual business. Under this 
head is reckoned the application of Ratio to practical purposes, 
Fellowship f &c. 

3. There is a constant recapitulation of the subject attended 
to, styled " Questions on the foregoing. ^^ 

4. The. mode of giving the individual results without points, 
then the aggregate of these results, with points, for an answer 
by which the relative value of the whole is determined, thu« 
funuBbing a complete test of the knowledge of the pupil. Tju 

A* ™ 
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ig a characteristie diiference between this and the former 
editions. 

5. A new rule for calaulating interest for days with months. 

6. The mode of introducing and conducting the subject of 
Proportion. 

7. The adoption of the Federal Coin, to the exclusion of Ster- 
ling Money, except by itself. 

o. The Arithmetical Tables are practically illustrated, previ- 
ously and subsequently to their insertion. 

9. A« this mode of teaching recognizes no authority but that 
of reason, it was foupd necessary to illustrate the rule for the 
extraction of the Cube Root, by means of blocks, which accom- 
pany this work. 

These are scAne of the predominant traits of this work. Others might 
be mentioned, but, by the examination of these, the reader will be qualified 
to decide on their comparative value. 

As, in this work,ihe common rules of Arithmetic are retained, perhaps 
the reader is ready to propose a question frequently asked, " What is the 
use of so many rules ? " " Why not proscribe them ? " The reader must 
Here be reminded, that these rules are taught differently, in this system, 
from the common method. The pupil is first to satisfy himself of the truth 
of several distinct mathematical principles. These deductions, or truths, 
are then generalized ; that is, briefly summed- in the form of a rule. Which, 
for convenience' sake, is named. Is there any impropriety in this? On 
the contrary, is there not a great convenience in it ? fc'hnuld the pupil be 
left to form his own rules, it is moje than probable he might mistake the most 
concise and practical one. Besides, different minds view things different- 
ly, and draw different conclusions. Is there no benefit, then, in helping 
the pupil to the most concise and practical method of solving the Tarious 
Droblems incident to a business life ? 

Some have even gone so far as to condemn the Rule of Three, or Propor- 
tion, and almost all the successive rules growing out of it. With more 
reason, they might condemn Long Division, and even Short Division ; and, 
in fact, all the common and fundamental rules of Arithmetic, except Addi- 
tion ; for these may all be tmced to that. The only question, then, is, "To 
what extent shall we go?" To this it is replied,* As far as coiivenience 
requires. As the Rule of Three is generally taught, it must be confessed, 
that almost any thing else, provided the mind of the pupil be exercised, 
would be a good substitute. But when taught as it should be, and the 
scholar is led on in the same train of thought that originated the rule, and 
thus effectually made to see, that it is simply a convenient method of ar- 
riving at the result of both Multiplication and Division combined, its ne- 
tessity may be advocated with as much reason as any fundamental rule. 
As taught in this work, it actually saves more figures than Short, compar- 
ed with Long Division. Here, then, on the ground of convenience, it 
would be reasonable to infer, that its retention was more necessary than 
either. But, waiving its utility in this respect, there is another view to be 
taken of this subject, and that not the least in importance, viz. the ideas 
of beauty arising from viewing the harmonious relations of numbers. 
Here is a delightful field for an inquisitive mind. It here imbibes truths 
as lasting as life. When the utility and convenienca of this rule are once 
conceded, all tke otheifrules growing out of this will demand a place, and 
for the same reason. 

It may, perhaps, be asked by many, " Why not take the principle wltht- 
eut the name ? " To this it is again replied. Convenience forbids. Tm 
name, the pupil will see, is only an aggregate term, given to a process im- 
bodyiag several distinct principles. And is there no convenience in ttiis ' 
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Shall tbe pupil, when In actual busineM. be obliged to can off bit miad 
from all other pursuits, to trace a train or deductions arising from abstract 
reasoning, wben bis attention is moot needed on other subjects .' With as 
much propriety the name of captain may be dispensed wltli ; for, although 
the general, by merely summoning his captain, may summon 100 men, 
still he might call on each separatelv, although not quite so conveniently 
With these remarks, the subject wUl be dismissed, merely adding, by way 
of request, that tbe reader will defer his decision till he has examined the 
doctrine of Proportion, Fellowship, A^c, as taught in this work. 

The Appendix contains many use Ail rules, although a kno^edge of 
these is not absolutely essential to the more common purposes of life. Un- 
der this head are reckoned Alligation, Roots, Progression, Permutation, 
Annuities. &c. The propriety of scholars becoming acquainted, some 
time or other, with these rules, has long since been settled ; the only ques- 
tion is, with regard to the expediency of introducing them into our AJitb- 
metics, and not reserving them for our Algebras. In reply to this, the 
Writer would ask, whether it can be supposed, the developemeidt of these 
truths, by figures, will invigorate, strengthen, and expand the mind less 
than by letters. Is not a more extensive knowledge of the power of fig- 
ures desirable, aside from tbe improvement of the mind, and the practical 
utility which these rules afford i Besides, there always will, in some nook 
or other, spring up some poor boy of mathematical genius, who will be de- 
sirous or extending bis researches to more abstruse subjects. Must he, as 
well as all others, be taxed with an additional expense to procure a system,'* 
containing the same principles, only for the sake of discovering them by 
letters? 

Position, perhaps, may be said to be entirely useless. The same may be 
said of the doctrine of Equations by Algebra. If the former be taught ra- 
tionally, what great superiority can be claimed for the one over the other? 
Is it not obvious,. then, that it is as beneficial to the pupil to discipline his 
mind by the acquisition of useful and practical knowledge, which may be 
in the possession of almost every learner, as to reserve this interesting 
pertion of Mathematics for a favored hw, and, in the mean time, to divert 
the attention of the pupil to less useful subjects ? 

The blocks, illustrative of the rule for the Cube Root, will satisfactorily 
account for many results in other rules ; as, for instance, in Decimals, 
Menduration, &.c. ^ which the pupil, by any other means, might fail to per- 
ceive. By observing these, he will see the reason why his product, in 
decimals, should be less than either factor ; as, for instance, why the solid 
contents of a half an inch cube should be less than half as much as an 
inch cube. In this case, the factors are each half an inch, but the solid 
contents are much less than half a solid inch. 

In this work, the author has endeavored to^ make every part conform te 
this maxim, viz. that naioes should succeed rDSAs. This method of 
communicating knowledge is diametrically opposed to that which obtains, 
in many places, at the present day. The former, by first giving ideas, al- 
lures the pupil into a luminous comprehension of the subject, while the 
latter astounds him, at first, with a pompous name, to which he seldom af- 
fixes any definite ideas, and it is exceedingly problematical whether he 
ever will. In addition to this is the fact, that, by the last-mentioned meth- 
od, when the name is given and the process shown, not a single reason of 
any operation is adduced ; but the pupil is dogmatically told he must pro- 
ceed thus and so, and he will come out so and so. This mode of teaeh- 
bk^ is very much as if a merchant of this city should direct his clerk, 
without intrusting him with any business, first to go to South Boston, then 
to the state-house, afterwards to the market, and theii to return, leaving 
Mm to surmise, if he can, the cause of all this peregrination. Many are 
fools enough to take this jaunt pleasantly : others are restiff and some 
ftactioos. This sentiment is fully sustained by an article in Miss 12dfe- 
worth's works, from which the following extract is made : '" A child'a ' 
■earning stupidity, in learning arithmetic, may, perhaps, be a proof ef «>> 
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telligence and good sense. It is easy to make a boy, who does not reason, 
repeat, hy rote, any technical rules, which a common writing master, with 
magisterial solemnity, may lay down for him ; but a child who reasons will 
not be thus easily managed ; he stops, frowns, hesitates, questions his mas- 
ter, is wretched and refractory, until he cao discover why he is to proceed 
in such and such a manner ; he is not content with seeing his preceptor 
make figures and lines on the slate, and perform wondrous operations with 
the self-complacent dexterity of a conjurer; he is not content to be led to 
the treasures of science blindfold ; he would tear the bandage from his 
eyes, that he might know the way to them again.'* 

In confirmation of the preceding remarks, and as fully expressive of the 
author's views on this subject, the following quotation is taken from the 
preface to Festalozzi's system. 

" The p£8TALozziAN plan of teaching arithmetic, as one of the great 
branches of the mathematics, when communicated to children upon the 
principles detailed in the following pages, needs not fear a comparison 
with her more favored sister, qeometry, either in precision of ideas, in 
clearness and certainty of demonstration, in practical utility, or in the sub- 
lime deductions^of the most interesting truths. 

'^ In the regular order of instruction, arithmetic ought to take precedence 
of geometry, as it has a more immediate connection with it than some are 
willing to admit. It is the science which the mind makes use of in meas- 
uring, all things that are capable of augmentation or diminution j and, 
when rationally taught, affords to the youthful mind the most advantage- 
ous exercise of its reasoning powers, and that for which the human intel- 
lect becomes early ripe, while the more advanced parts of It may try the 
energies of the most vigorous and matured understanding." 

THE AUTHOR 
Jcmaary, I8S)9 
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SUGGESTIONS TO TEACHERS 

ON THE METHOD OF USIN6 THIS .WORK. 



For a course of Mental Arithmetic, adapted to the capacitiei of very jovmg 

Supila, they may take the Mental Exercises in each rule, aa far as the first 
ixample for the Sl^te. This course is not meant to include any of the exercises 
styled " Qtiestions on the foregoing." 

This course embraces the whole of the first 527 pages, together with the Arith- 
metical Tables, extending to the Appendi^. The necessity of impressing these 
Tables on the minds of pupils at an early age is sufficiently obvious. When the 
pupil is perfect master of this course, as will, mojt probably, be the case after 
one or two reviews, the teacher will find no difficulty in making him under- 
stand the Operations by Slate. He may then take the whole in course. 

In every school, it would be well to institute classes ; and as there are seldom 
any answers given to the mental questions, the pupils may be allowed to read 
in their turns the questions from the book ; thus giving the teacher no further 
trouble than occasional corrections. By this, the reader will perceive, that the 
w^ork may be used to advantage in monitorial schools, as the former editions 
have been. In large schools, these corrections may be made by an advanced 
scholar, instead of the teacher. Whenever an advanced scholar takes up the 
book with a view of profiting from it, he should omit nothing as he progresses, 
but make it his practice to qualify himself to answer any question, in the mental 
exercises, rules, or respecting the reason of the operations. 

Teachers will find it to be a useful occupation for their scholars, to assign 
them a morning lesson, to be recited as soon as they come into school. W^ith 
little exertion on the part of teachers, pupils in this way may be made assiduous 
and ambitious, very much to their advantage, and to the credit of their 
teachers. 

The mental questions, under the head of " QassftoiM on ^forageing," will, 
intelligently answered, furnish to committees an admirable test of the pupil's 
knowledge of this subject. 

The Appendix is designed for those who have time and qpportunity to devote 
to the study of the more abstruse parts of Mathematics. 

JVVte. — ^Lest some may mistake the object of the figures annexed to the ques- 
tions, it ma^ here be remarked, that these figures are separate answers, left 
without assigning any value to them, reserving this particular for the discretion 
of the pupil, which he must necessarily exercise, in order to obtain the answer 
which follows, that being the aggregate of the wh«Ie. 

The above directions are thode which seem the best to the author ; but as 
•very intelligent teacher has a way of his own^ which, though not intrinsically 
the best, is, perhaps, the best for him, the subject is respectfully submitted to 
hii own choice. 



ARITHMETIC. 



ADDITION. 



^ !•• 1. How many little finffere have you on your right 
hand ? How many on your left? How many on both ? 

2. How many eyes have you ? 

3. If you have two apples in one hand, and one in the 
other, how many have you in both ? How many are two 
and one, then, put together ? 

4. How many do your ears and eyes make, counted to- 
gether? 

5. If you have two nuts in one hand, and two in the other, 
how many have you in both ? How many do two and two 
make, put together ? 

6. If you have three pins in one hand, and James puts 
another in, how many will you have in your hand ? How 
many are three and one then ? 

7. If you have three, pins in one hand, and James puts 
two more in, how many will you have in your hand ? How 
many are three and two then ? 

8. If you have four apples in one pocket, and two in the 
other, how many will you have in both ? How many are 
four and two then ? 

9. Thomas has four cents, and William has three ; how 
many have they botii together ? How many are four and 
three then? 

10. You have five pins m one hand, and three in the 



* The questioni in IT I and IT n are intended for ver^ young children. Older 
papilfl may omit theie. But the two remaining Mctione, and the four tabloe* 
will claim an attentive penual. 
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other ; how many have you in both ? How many are five 
and three then ? 

11. You have four nuts in one hand, and four in the other ; 
Jiow many have you in both ? How many are four and four 
then? 

12. If you count the fingers and thumb on one hand, and 
only the fingers on the o9i6r, how many will they make ? 
How many are five and four then ? 

13. How many fingers and thumbs have you on both hands ? 

14. James has five marbles, and Thomas five ; how many 
have they both ? How many are five and five then ? 

15. How many cents would it take to buy two whistles, if 
one cost six cents, and the other four ? How many are six 
and four then ? 

16. If you have eight pins on one sleeve, and two on the 
other, how many will you have on both ? How many are 
eight and two then ? 

17. How many legs have two cats and a bird ? 

18. If I should give you six cents, and you should find 
five, how manv wo3d you have then.^ How many are six 
and five then ? 

19. If you count all your fingers, thumbs, and nose, how 
many will they make ? 

20. If you buy a picture-book for ten cents, and a pear 
for two cents, how many cents will pay for both ? How 
many are ten and two then ? 

21. How much money would you have, if your father 
should give you seven cents, and your brother six ? How 
many are seven and six then ? 

22. If you have seven pins in one hand, and seven in the 
other, how many will you have in both ? How many are 
seven and seven then? 

23. A man bought a chair for three dollars, and a looking- 
glass for twelve ; how much did he give for both ? How 
many are three and tweli^e then ? 

24. You give thirteen cents for a spelling-book, and three 
for an inkstand ; how much do tiiey come to ? How many 
are thirteen and three ? 

25. Count one hundred. 

One 1 Six 6 

Two 2 Seven 7 

Three 3 Eight 8 

Pour 4 Nine 9 

rive 5 Ten 10 
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fileyen . . : 11 

Twelve 12 

Thirteen 13 

Fourteen 14 

Fifteen 15 

Sixteen 16 

Seventeen 17 

Eighteen 18 

Nineteen 19 

Twenty -.20 

Twenty-one 21 

Twenty-two 22 

Twenty-three 23 



Twenty-five 35 

Twenty-six 26 

Twenty-seven 27 

TwMty-eight 28 

Twenty-nine 29 

Thirty 30 

Thirty-one, die 31 

Forty 40 

Fifty 50 

Sixty 60 

Seventy 70 

Eighty 80 

Ninety 90 



Twenty-four 24 I One hundred 100 

A*ote. The pupil is to recite the above, with the written numbers coTerad 
over. The answers to the following questions are to be given b^ writing them 
down on the slate at recitation, to. test the pupiPs knowledge of nnmbers from 
one to one hundred. 

26. Write down in proper figures. Four ; Seven ; Eight 
Twelve ; Eighteen ; Twenty-two ; Thirtv-two ; Forty-five 
Forty-nine ; Fifty-six ; Fifty-nine ; Sixty-three ; Seventy-five 
Eighty-seven ; Ninety-two ; Ninety-seven ; Ninety-nine. 

27. James has seventy-eight cents, and Ruftis eighty- 
seven cents ; which has the most ? 

28. Thomas has fifty-nine dollars, and William sixty-nine ; 
which has the most ? Which is the most, eighty-nine, or 
ninety-nine ? Forty-seven, or seventy-four ? 

29. Repeat the 
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Questions on the TaMe* 

30. How many are 2 and 5? 2 and 7? 2 and 10? 2 and 
12«> 3 and 3.? 3 and 9? 3andl2.i> 4 and 2? 4 and 6? 4 
and 8? 4 and 10? 4 and 12.? 5 and 3.^ 6 and 5? 5 and 9.^ 
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5 and 11? 6 and 4? 6 and 7? 6 and 10? 6 and 12? 7 and 
2? 7 and 4? 7 and 7? 7 and 9? 7 and 12? 8 and 2? 8 
and 5? 8 and 7? 8 and 9? 8 and 10? 8 and 12? 9 and 6? 
9 and 9? 9 and 12? 10 and 3? 10 and 4? 10 and 6? 10 
and 8? 10 and 11? 10 and 12? 11 and 3? 11 and 5? 11 
and 6? 11 and 9? 11 and 12? 12 and 3? 12 and 6? 12 
and 9? 12 and 12? 

JVbto. The des^ivn of the foregoing and following questions is to prevent the 
scholar from restin? satiftfied with saying his table merely by rote, which fre- 
quently happens^ For, if he can count, he will say it, without makipg a single 
addition in his mind. 

31. You borrow 12 dollars at one time, and 2 at another; 
bow much bave you borrowed in all ? How many are 12 
and 2? 

32. William bas 11 cents, and James 11 ; how many do 
they both have ? How many are 11 and 11 ? 

2S. A man bought a cart for 13 dollars, and a plough for 
7 dollars ; how much did he pay for both ? How many are 
13 and 7 ? 

34. A man bought 10 bushels of rye for 15 dollars, 6 
bushels of apples for 6 dollars ; how much did he pay for 
both ? How many are 15 and 6 ? 

35. William has 4 marbles in one pocket, 6 in the other, 
and 3 in his right hand ; how many has he in all ? How 

* many are 4, 6 and 3 ? 

36. Peter gave to his companions apples as follows ; to 
James 7, to Henry 9, to William 10 ; how many did he give 
away ? How many are 7, 9 and 10 ? 

37. Ruins has 12 cents, James 12, and Thomas 2 ; if Ru<* 
fus and James should give Thomas aU their cents, how many 
would Thomas have ? How many are 12, 12 and 2? 

38. You ffive 16 cents for a knife, 4 cents for an inkstand, 
and 5 for a lead pencil ; how much will all of them come to ? 
How many are 16, 4 and 5 ? 

39. Your brother William gave you 19 cents, your brother 
John 10, and your cousin 2 ; how many did you have given 
you in ail ? How many are 10, 10, ana 2 ? 

40. How many are 6 and 4? 16 and 4? 26 and 4? 36 
and 4 ? 46 and 4? 56 and 4? 66 and 4 ? 76 and 4 ? 86 and 
4? 96 and 4? 10 and 5? 20 and 5? 40 and 5? 70 and 5? 
80 and 5? 6 and 10? 6 and 40? 6 and 70? 7 and 3? 17 
and 3? 37 and 3? 57 and 3? 77 and 3? 97 and 3? Sand 
5? 5 and 10? 5 and 15? 5 and 20? 25 and 5? 30 and 5? 
45 and 5? 60 and 5? 75 and 5? 95 and 5? 8 and 4? 18 
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and 4? 98 and 4? 38 and 4 ? 48 and 4 ? 58 and 4 ? 68 and 
4? 78 and 4? 88 and 4? 98 and 4? 9 and 3? 19 and 3? 
29 and 3? 49 and 3? 79 afed 3? 89 and 3? 6 and 5? 6 and 
15? 6 and 25? 6 and 35? 6 and 45^ 6 and 65? 6 and 85? 
6 and 95? 



SUBTRACTION. 

If !!• 1. If you should lose one finger from one hand, 
how many would you have left on that hand ? How many 
are 4 less one ? Why ? Ans, Because 1 and 3 are 4. 

2. If you have 5 cents, and give away 2, how many will 
you have left ? How many are 5 less 2 then ? Why ? 

3. If you shut hotli your little fingers, and leave the other 
fingers open, how many will be open ? How many are 8 
less 2? Why? 

4. If you have 8 cents, and lose 3, how many will you 
have left ? How many are 8 less 3 ? Why ? 

5. If you have 9 cents in a box, and take out 4, how many 
will be left in the box ? How many are 9 less 4, or 4 from 
9? Why? 

6. You borrow 8 pins, and pay 4 ; how many do you still 
owe ? How many are 4 from 8 then ? Why ? 

7. If you have 12 dollars, and lose 2, how many will you 
have left ? How many are 2 from 12 then ? Why ? 

8. A man, owing 20 dollars, paid 16 ; how many remain 
to be paid ? How many are 16 from 20 then ? Why ? 

9. You gave 18 cents for an inkstand, and sold it for 16 
cents ; did you make, or lose, and how much ? How many 
are 16 from 18 then ? Why ? 

10. Your papa gave you 9 dollars, and you gave your 
brother 5 ; how many had you left ? How many are 5 firom 
9 then? Why? 

11. William bought a knife for 20 cdnts, and sold it for 
22 ; how much did he make in trading ? How many are 20 
from 22 then ? Why ? 

12. A man bought a barrel of molasses for 15 dollars, and 
sold it for 19 ; how much more than he gave for it did he 
sell it for ? How many are 15 from 19 then ? Why ? 

13. William has apples in both pockets ; in one pocket 
he has 11, in the other 18 ; how many has he in one pocket 
more than in the other? How many are 11 from 18 then? 
Why? 
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14. A boy gave 17 cents for some jMCture-books, which 
were worth no more than 10 cents ; how much more than 
^eir worth did he give for them ? How many are 10 from 
17? Why? 

15. A man bought a cow for 13 dollars, and a calf for 3 ; 
how much more did the cow cost than the calf? How many 
aieSfromlS? Why? 

16. A man bought a barrel of flour for 17 dollars, and, 
not proving so good as he expected, he could sell it for no 
more than 13 dollars ; how much did he los^ on it ? How 
many are 13 from 17 ? Why ? 

17. A man bought a barrel of beef for 20 dollars, and, be- 
ing damaged, he is obliged to lose 12 dollars on the sale of 
it ; how much did he sell it for ? How many are 12 from 20 
then? Why? 

18. How many legs will 4 chairs have to stand on, if 1 
have 3 broken legs ? How many are 3 from 16 ? Why ? 

19. 20 birds light on a tree ; if 6 fly ofi^, how many are 
left on the tree ? How many are 6 from 20 ? Why ? 

20. Suppose you and William lose a finger apiece, how 
many fingers will you both have thien ? How many are 2 
from 16? Why? 

21. If you have 25 cents, and give 20 for a knife, and the 
rest for some marbles, how many cents wiU the marbles 
cost ? How much more wiU the knife cost than the mar- 
bles ? How many are 20 from 25 ? 5 from 20 ? Why ? 

22. A poor man had 16 bushels of rye given him ; his 
eldest son gave liim 10 bushels, and the youngest the rest ; 
how many bushels did the youngest give him ? How many 
did the elder give him more than the younger? How many 
are 10 from 16? 6 from 10? Why? 

23. 28 boys were sliding on the ice, which breaking, all 
but 4 fell in and perished ; how many lost their lives ? How 
many are 4 from 28 ? Why ? 

24. Repeat the 
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Questions on the Table. 

25. How many does 2 from 8 leave ? 2 from 10 ? 2 from 
12? 2 from 15 ? 2 from 20? 2 from 24? 3 from 7? 3 from 
10? 3 from 12? 3 from 18? 3 from 19? 4 from 8? 4 from 
9? 4 from 13? 4 from 15? 4 from 18? 4 from 20? 5 from 
10? 5froml4? 5 from 17? 5from20? 5from25? 6 
from 12? 6 from 18? 6 from 20? 6 from 26? 7 from 14? 
7from21? 7from23? 8froml0? 8from 12? 8froml5? 

8 from 16 ? 8 from 19? 8 from 20 ? 9 from 12 ? 9 from 15? 

9 from 18? 9 from 20? 9 from 22? 10 from 15? 10 from 
17? 10 from 19? 10 from 20? 10 from 22? 10 from 25? 

I 11 from 15? 11 from 18? 11 from 19? 11 from 22? 12 
\ fiom 14? 12 from 16? 12 from 19? 12 from 24? 

Practical Questions on the Table. 

26. If you buy 15 cents worth of tape, and give the shop 
keeper a pistareen, or seventeen cent bit, how many cents must 
you have in change ? How many are 15 from 17 ? Why ? 

27. If you had 17 finders, how many would you have more 
than you have now ? How manv are 8 from 17 ? Why ? 

28. A man had to travel 24 miles, but has travelled all but 
• 4 ; how many miles has he journeyed ? How many are 4 

, fiom24? Why.? 

29. 20 children are in a class, and the 8 best are put into a 
iiigher class ; how many are left in the lower class ? How 
inanyare8fit)m20? Why? 

do. If you have 25 cents, and should give 10 cents for a 
roler, and 10 for a top, how many cents will you have left ' 
How many do 10 ana 10 from 25 leave ? Why ? 
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31. You }iave 16 apples, and give 5 to yoxa sister, 5 to 
your brother ; how many will you have left ? How mtmy 
do 5 and 5 from 16 leave? Why? 

32* A man bought a mirror for 12 dollars, for which he 
gave 6 bushels of com, worth 5 dollars, 3 bushels of pota- 
toes, worth 1 dollar, and the rest in money ; how much did 
he pay ? How many do 5 and 1 from 12 leave ? Why ? 

3i3. The distance from Boston to Walpole is 20 miles ; 
after you have arrived at Dedham, which is 11 miles from 
Boston, how many more miles will you have to travel to 
peach Walpole ? How many are 11 from 20 ? Why ? 



MXJIiTIPL.ICATIOJV. 

^ HI. 1. If I give yoii 2 pins at one time, and 2 at anotlier, • 
how many pins shsSl I give you ? How many are 2 times 2 then ? 

2. How many legs have 2 chairs? How many are 2 times 4? 

'3. How many eyes have 6 birds ? How inany 7 ? How 
many 8 ? How many are 2 times 6 ? 2 times 7 ? 2 times 8 ? 
'^ 4. I hold my hand out, and you put 3 pins in it, William 
3, and James 3 ; how many pins wQl I have ? How many 
are 3 times 3 ? 

5* If I put in your pocket 4 apples at 3 different times, 
how many apples will you have in your pocket ^ How many 
are S times 4 ? 

6. If I should give you 4 apples at 4 different times, how 
many apples will you have ? . Hjpw many are 4 times 4 ? 

7. If I give 2 cents for one orange, how many cents must 
I give for 8 ? How many are 2 times 8 ? ** 

8. How many cents will buy 10 marbles, if 1 cost 3 cents ? 
How many are 3 times 10 ? 

9. If you give 4 cents for a yard of tape, how many cents > 
will buy 3 yards? How many 4? 5? 6? 7? How many, 
are 4 times 3? 4 times 4 ? 4 times 5 ? 4 times 6 ? 4 times 7 ? 

10. What will 5 picture-books come to, at 2 cents apiece ? 
WJlatwiUe? 7? 8? 9? 10? 11? 12? How many are 5 
times 2? 6 times 2 ? 7 tunes 2? 8 times 2? 9 times 2? 10 
limes 2 ? 11 times 2 ? 12 times 2 ? 

11. What will 2 marbles cost at 3 cents apiece ? W31 3 ^ 
marbles? Will 4? Will 5? WiU6? Will 7? Will 8? 
Will 9 ? Will 10 ? Will 11 ? How many are 3 times 2 ? 
3 times 3? 3 times 4? 3 times 5? 3 times 6? 3 times 7? 
3 times 8? 3 tunes 9? 3 times 10? 3 times 11' 
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Practical Questions on the Table. 

13. How many cents will buy 8 books, if 1 cost 2 cents ? 
How many will buy 3 books ? 5 books ? 8 books ? 10 books ? 
12 books ? 

14. How many cents will 10 yards of ribbon come to, at 2 
cents for 1 yard ? At 3 cents ? 5 cents ? 9 cents ? 12 cents ? 

15. What are 2 barrels of flour worth, if 1 be worth 11 
dollars ? What are 3 barrels worth ? What are 5 ? What 
are 7 ? What are 9 ? What are .11 ? What are 12 ? 

16. What will 7 pair of shbes come to, at 5 dollars a pair ? 
What will 8 pair ? What will 10 pair? What willl2 pair ? 

17. What will 9 yards of broadcloth come to, at 6 doHars 
a yard ? At 7 dollars ? At 20 dollars ? 

18. There are 8 furlongs in 1 mile ; how many are there 
in6mUes? In7? In9? In 11 ? In 12.? 

19. There are 12 inches in 1 foot ; how many are there 
in 2 feet ? In 5 feet ? In 6 feet ? In 12 feet 7 

20. If a man earn 7 dollars in one weelt, how many dol- 
lars will he eajn in 2 weeks ? In 4 .? In 6 .? In 8 ? In 10 ? 
In 11? In 12? 

21. If 1 bushel of clover-seed cost 12 dollars, what will 
2 bushels cost? What will 3 bushels? 5 bushels? 7 
bushels ? 9 bushels ? 11 bushels ? 12 bushels ? 

22. If you travel 5 hiiles in 1 hour, how far can you travel 
inS hours? In 4? In 8? In 10? In 12? 

23. William and James performed a piece of work together 
in 6 days ; how many days will it take William to do the 
same work alone ? 

24. If you pay 8 dollars for 1 quarter's tuition, what will 
2.quarterscometo? WhatwiU3? 5? 7? 9? 11? 12? 

25. If the interest of 1 dollar for 1 year is 6 cents, what iC 
the interest of 2 dollars for Uie same time ? Of 3 ? Of 6? 
Of8?.OflO? Of 12? 
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26. If you pay 3 dollars for 1 week's board, what will 2 
weeks come to ? Whatwill3? 5? 8? 10? 12? 

27. If you give 5 apples for 1 orange, how many apples 
will buy 2 oranges ? How many 3 ? How many 5 ? llow 
many 6 ? How many 9 ? How many 10 ? How many 12 ? 



DIVISION. 



^ IV. 1. Divide 6 apples between 2 boys, and tell me 
how many each will have. How many times 3 in 6? Why? 

' ^dns. Because 2 times 3 are 6. 

2. Divide 10 pins between 5 boys, and tell me how many 
each will haye. How many times 5 in 10 ? . Why ? 

3. If you wish to divide 8 oranges between your 2 little 
sisters, how many would each have ? How many times 2 
in8? Why? 

4. A man divides 14 peaches between 7 of his children ; 
how many wiU they have apiece ? How many times 7 in 
14? Why? 

5. 14 cents were given to 2 poor boys ; how many cents 
is that for each boy ? How many tim^ 2 in 14 ? Why ? 

6. If 1 oran^ cost 6 cents, how many oranges ^vill 18 
cents buy ? Hfow many times 6 in 18 ? Why ? 

7. If it cost 6 cents to go in and see the wa^ figures, how 
many times can you go in for 30 cents ? How many times 
6 in 30 ? Why ? 

8. 8 boys found 48 cents, which they a^eed to divide 
equally between them ; how many will each have ? How 
many times 8 in 48 ? Why ? 

9. 1 sdld 8 lead pencils for 80 cents; how much is that 
apiece ? How many times 8 in 80 ? Why? 

10. 10 men found a poc&et-book containing 100 dollars ; 
how many dollars will each have, if the money be equally 
divided between them ? How many times 10 in 100 ? W hy ? 

11. There are 4 weeks in a month ; how much will a man 
have a week, that has 48 dollars u month? How many times 
4 in 48? Why? 

12. 12 men, by contract, are to have 96 dollars for perform- 
ing a piece of work ; how mai^ dollars is each man's part ? 
How many times 12 iii 96 ? Why ? 

13. There are 4 quarts in a g[allon ; what is a quart of 
Bfidanes worth, when a gallon is worth 32 cent»-? How 
many times 4 in 32 ? Why? J^ 

2 ^^ 
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14, An alder brother distribnted 60 picture-books between 
his 6 younger brothers ; how many did each have ? How 
many times 6 in 60 ? Why ? 

15. 108 cents are to be equally divided between 9 children ; 
how many wDl tliat be apiece? How many times 9 in 108? 
Why? • 

. 16. 132 bushels of com are to be divided equally between 
12 poor men ; how many will each man have ? How many 
times 12 in 132? Why? 

17. 12 men en^ge to do a piece of work for 144 dollars ; 
what will be each man's part of the money ? How many 
times 12 in 144 ? Why? 

18. Repeat the 
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PracHeail Questions on the Table. 



19. If 12 yards of 'tape cost^ cents, what will one yard 
cost? 

20. If you give 2 cents for an apple, how many can you 
buy for 4 cents? How many for 6 cents? For 10 cents ? 
For 14 cents? For 18 cents? For 20 cents? 

21. If 1 leiad pencil cost 3 cents, how many can you buy 
for 6 cents ? ' For 9 cents ? For 18 cents ? For 21 cents ? 
For 24 cents? For 30 cents? For 36 cents? 

22. If 4 cents will buy one orange, how many oranges 
will 8 cents buy? How many 16 cents? How many 24 
cents ? How many 32 cents? How many 40 cents? How 
many 48 cents ? 

23. If the stage fare be 5 cents a mile, liow far may you 
be carried for 10 cents? For 15? For 20? For 25? For 
30? For35? For40? ForSO? For60? 

24. If 6 cents wiH buy 1 pine-apple, how many will 12 
cents buy? Will 24? Will 36? WiU 42? WiU 48? 

wiueo? 
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25. If a small slate cost 7 cents, how many slates will 14 
cents buy? Will 28? Will 35? Will 56? Will 63? - 

26. If a writing-book cost 8 cents, how many writing'7 
books will 16 cents buy ? 24 cents ? 40 cents ? 56 cents ? 
80 cents? 96 cents? 

27. How many spelling-books will 18 cents buy, if 1 cost 9 
cents? Will 27? Will36? Will 45? Will 54? Will 72? 

28. How many fish can you buy for 20 cents, if 1 cost 10 
cents? How many for 40 cents? For 60 cents? For 100 
cents ? For 110 cents ? For 120 cents ? 

2C). If you pay 11 cents for an inkstand, how many can 
vou buy for 22 cents ? For 33 cents ? For 55 cents ? For 
b8 cents? For 110 cents? For 132 cents? 

30. How many pounds of butter can you buy for 24 cents, 
when the price is 12 cents for 1 pound? How many pounds 
for 36 cents ? For 60 cents ? For 108 cents ? For 132 
cents ? For 144 cents ? 

Pradiedl Questions on the foregoing, 

1. A boy,hayinff 18 apples, gaye them to his companions^ 
as follows ; to William 4, to Rufus 6, and to Thomas 5 ; how 
miCny did he giye away in all, and how many had hie left ? 

2. Thomas gaye to one of his companions 6 peaches, to 
another 3, to another 2, and sold 3 ; how many had he at first? 

3. A man bought a wagon for 17 dollars, and sfaye 5 dol- 
lars to haye it repaired, then sold it for 26 doUars;*how 
much did he make by the bargain ? 

4. A man bought a horse mr 25 dollars, and, to pay for 
it, gaye 6 bushels of rye, worth 6 dollars, and the rest in 
money; how much money did he pay? 

5. Kufus, hatying 20 cents, bought a book for 12 cents, 
and a knife for 6 cents ; how much more did the bode cost 
than the knife ? and how many cents had he left ? 

6. What is the cost of 5 yardfs of cloth, at 4 dollars a yard? 
At 3 dollars? At7donar8? At 2 dollars? At8dollarB? 
At 9 dollars ? At 12 dollars ? 

7. If 1 lemon be wortli 3 apples, how mamr lemons are 6 
itpples wo|^ ? Are 12 apples worth ? Are 18 apples worth ? 
Are 24 apples worth ? Are 36 apples worth ? 

8. itow many barrels of fiour, at 8 dollars a barrel, can 
you buy for 16 dollars ? For 48 doUars ? For 96,dollax8 ? 
For 80 dollars? 

9. How many sre 2, 3, and 5? Are 4, 2, and 6? Are 
8,3,azui2? Are9,3,a]id4? Are 10, 8»andft? Are 5, 
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4, 3, and 2? Are 4, 3, 2, and 1? Are 7, 6, 3, and 3 ? Are 
8,9, and 10? Are 12, 11, 10, and 9 ? 

10. How many are 6 times 3 ? 6 times 4 ? 6 times 7 ? 
7 times 8? 9 times 7? 12 times 7? 9 times 5? 8 times 7? 

A 7 times 6? 7 tinges 9 ? 12 times 11 ? 8 times 5 ? 3 times 
' 7? 12 times 12? 

11. How many time 3 2 in 12? 2iiil8? 2in24? 3 in 
6? 3 in 12? 3 in 36? 4 in 20? 4 in 32? 4 in 48? 5 
in25? 5in35? 5in60? 6in36? 6in48? 6in72? 
7 in 14? 7 in 56? 7 in 84? 8 in 40? 8 in 96? 9 in 
:^? 9 in 108? 11 in 22? 11 in 55? 11 in 132? 12 
in'144 ? 

.VuSe. — Yotmger pupil* ihoald be required to reriew and dwell on the pre- 
ce.ling questions for illttstration, and Uie tablet, till their solutions be luaae 
perfectly familiar. 



NUMERATION. 

IF T • Q, Wheu I say to you, ** Give me that book/' do 1 mean 
ene book, or more than one t ^ 

Q. Whenive speak of a single tiungf then, what is it caliecl 1 * 

A, A unit, or one. 

Q. What are one unit and one more, or one and one, called ? 

Q. What are t\vo uuits and one more, or two and one, railed ? 

Q. What are three uuHs and one more, or three and one, called T 

Q. What are four units and one more, or four and one, called ? 

Q. What are fiye onits and one more, or five and one. called ? 

Q. What are six uuits and one more, or six and one, called ? 

Q. What are seven units and one more, or seven and one, called ? 

Q. What are eight units and one more, or eight and one, called 7 

Q. What are nine units and one more, or nine and one, called ? 

Q. Now, to be obliged always to write these numbers out in words, 
would be very troublesome : to prevent this, bow do we sometimes ex* 
press the numbers one, two, d&e. up to thousands, millions, Slc.I 

A, By letters. 

Q: What does the letter I stand for T 

AL One. 

Q. What does the letter V stand for f 

A, Five. 

Q. Wliat does the letter X 8t«nd for ? 

A. Ten. 

Q. What does the letter L stand fort 

^.•Fifty. 

Q. What does the letter C stand fort 

A* One hundred. 

8* 
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Q. What docs the letter D stand for 7 

A. Five hundred. 

Q. What does the Jetier M stand for 7 

A, One thousand. 

Q. You said that V stands for five ; suppose you (dace the letter I 
before the V, thus, I V^ what will both these letters stand for then ? 

A, Only four. 

Q. What, then, may be considered as a rule for determining the 
value of these Ictlers ? 

A, A letter standing for a smaller number, and 
before a larger, takes out its value from the larger. 

Q. One X stands for ten ; what do two X^s stand for ? 

A. Twenty. 

Q. What, then, is the value of a letter repeated ? 

, A* It repeats the value as often as it is used. 

Q. How many letters do we use for expressing numbers 7 

A. Seven. , 

Q. Will you name them 7 

A. I, V, X, L, C, D, M. 

Q. What is this method of expressing numbers by letters called 7 

A^ The Roman method. 

Q. Why called J^oman? 

' A. Because the Romans invented and used it. 

Repeat the 

ROMAN TABLE. 



One,... I. 

Two II. 

Three, , III. 

Four, \ IV. 

Five, V, 

Six, VI. 

Seven, VIL 

Eight, , VIII. 

Nine, IX. 

Ten, X. 

Eleven, •• XI. 

Twelve, XII. 

Thirteen, XIII. 

Fourteen, XIV. 

Fifteen, , XV. 

Sixteen,... XVI. 

Seventeen, XVII. 

Eighteen,. XVIII. 

Nineteen, XIX. 

Twenty....... XX. 

Eighteen hdadred and thirty-four,, 



Thirty...... XXX. 

Forty, XL. 

Fifty, : L. 

Sixty, LX. 

Seventy, LXX. 

Eighty, LXXX. 

Ninetv, XC. 

One hundred, C. 

Two hundred, CC. 

Three hundred, CCC. 

Four hundred, CCCC. 

Five hundred, D. 

Six hundred, DC. 

Seven hundred,. . • • DCC 

Eight hundred, DCCC. 

Wne hundred, DCCCC. 

One thousand,. .M. 

Fifteen hundred, MD. 

Sixteen hundred, %.MDC. 

Two thousand, MM. 

MDCCCXXXIV 
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NUMERATION. 19 

H yi« We have a shorter method stiil, which is ui rwy ftaenl 
BW, as will appear by observiug^ what follows >— 

A unit, or one, is writtei: •••••• 1. 

Two, J. 

Three, ; 3. 

Four, 4b 

Five, ••••• 5. 

Six, 6. 

Seven, • •••••••• 7. 

Eight, '. 8. 

Nine, 9. 

Q. What are these characters called 7 ' 

A. Figures. 

Q. By what other name are they sometimes called ? 

A. The 9 digits. 

Q. What is this method of expressing numbers called T 

A.. The Arabic method. 

Q. Why so called 7 

A. Because the Arabs are supposed to have in- 
vented it.* 

Let me see, you write down on the slate, in figures, the numbws 
one, two, three,' Kiur, five, six, seven, eight, nine. 

Q. To express ten, as we have no one character that will do it, 
what two characters do we make use of to represent this number 7 

A, The first character, 1, and or cipher; 
thus, 10. 

il. What place does the 0, or cipher, in this case take 7 

A. The units' place. 

Q. What place does the figure 1 take 7 

A. A new place. 

Q. What is this new place called 7 

A, The tens' place. 

Q. Write down in figures, on the slate, the number ten 3 now take 
away the 1 , and what will be leA 7 

A. Nothing but 0, or cipher. 

Q. What is the value of this 0, or cipher, thus standing alone 7 

A. No value. 

Q. Now place the at the right of the figure 1 , and what will it become? 



^ 



*' Q. How was it obtained fVom^e.Arftbfl? 

jf . The M0018 communicated ttvb the S{>aniari1fl, and John of BaBinsvtokff, 
Archdeacon of Leicester, introduced it into ISof land ; hence its iatroductioa 
into our awn conntir. 

Q. About what time was it introduced into England? 

Ji. About the middle of the eleventh century. 

Q. How extensively is it now used ? 

A* All over the eivilized world. 
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90 ^ ARITHMETIC. 

A. Ten, (10.) 

Q. How man^ times is the figure 1 increased bj the 0; or cipher t 

A. Ten times. 

Q. What eflect, then, has a cipher, m all cases, when placed at the 
litoffiffuresf 

A. It increases the value ten times. 

Q. In what proportion is this increase said to be ? 

A, Tenfold proportion. 

As you have probably learned by this time how to write down ten 
ia figures, by the nclp of a cipher, and learned also the value of thie 
cipher, we will now proceed to higher numbers : and to beg^n : let me 
SM you write do^ra m figures, on the slale, the following numbers, viz. 

One ten and one unit, or eleven, • 11 

One ten and two units, or twelve, .* 12 

One ten and three units, or thirteen, • 13 

One ten and four units, or fourteen, 14 

One ten and five units, or fifteen, 15 

One ten and six units, or sixteen, « 16 

One ten and seven units, or seventeen,.. 17 

One ten and eight units, or eighteen, .18 

One ten and nine hmits, or nineteen, .......; 19 

Two tens, .or twenty, ;. .80 

Three tens, or thirty, 30 

Four teqs,. * • • ^ . .or forty,. 40 

Five tens, or fiAy,.... 59 

Six tens, or sixty, 60 

Seven tens, or seventy^ 70 

Eight tens, or eighty, , 80 

Nino tens, or ninety, 90 

Ten tens, or one^iundred, 100 

Q. Here we see tlic value of the cipher a£^in ; for, by placing a 
cipher at the right of ten, it becomes one hundred, (100,) that is, ten 
teas: should we place another cipher still at the right of the 100, (thus, 
1000,) what would it become ? 

A. One thousand, (1000.) 

Q. From what you have now seen of the value of figures, what may 
2 and 5 be made to stand for ? 

r A* 25 or 52. 

^ Q. What is this different value called, which arises from the figuret 
bfting placed or located difierentiy f 

A. Their local value. 

Q. What would bo the value of thq^ve written alone f 

A, Simply 5. 

Q. What is (he value, then, of a figure standing alone Y 

A. The simply value. 

Q. How many values do figures appear to have 7 

A. Two. 



mJM£BATIQfr. «| 

il. WbataMtkeyf 

A. Simple and local. 

Q. Now, as it takes 10 osits to nmdie one ten, or one in IhenoBlleA- 
ftand place, and 10 tens to make 100, bow do figures appear to uieteaae 
tj bemg removed one place farther to the left 7 

A. In a tenfold proportion, froni right to left. 

You most have acquired, by tJbis time, some considerable knowiedft 
of figures : let me examine you a little 3 and, in tke first places let mQ 
see vou wrke down on the slate the ^gure 4. 

il. What do yon eall It ? 

A. 4 units* 

Write at the left of the 4, the fisure 3. (thus, 34.) 

Q. What do you call them both, ana how are they read ? 

A. 4 units and 3 tens read thirty*four. 

Write at the left of the 34 the figure 8, (Uius, 834.) 

iQ. What do you call the three figures now, and how are they read f 

A. 4 units, 3 tens, and 8 hundreds, read eight 
faandred and thirty-four. 

Write at the left of 834 the figure 1, (thus, 1834.) 

Q. What do you call the 4" figures now, and how read 7 

A. 4 units, 3 tens, 8 hundreds, and 1 thousand, 
read one thousand eight hundred and thirty-four. 

Q. We have now been combining, or placing figures together, till we 
have obtained the number 1834, representing the number ofywts it it 
since Christ appeared on earth, to the present time. We might con* 
tinne to put figures tegether in this way, thai would express higher 
numbers still, up to billions, 4tc. That you Bay be able to form some 
idea of the power of figures, let me tell you that there is not a billion of 
seooods in thirty theusaud years ; notwithstanding there are 60 seconds 
is evtTY minufe, 60 minutes in eveir hour, 5S4 hours in eveiy day, and 
in a solar year, 36S days, 5 hours, 48 minutes, and ^bout 48 seconds. 
Should we continue to go en as we began, in combining more figures 
still, it would be very inconvenient : to avoid this, we have a role by 
which we can read almost any number of figures/ ever so brge. -What 
is this rule called 7. 

A Numeration. 

Q« What is the reading or expressing b awnber by figures, as now 
shown, called 7 

A. Notation or Numeration. 

- Q. From the above lUnstraiions, bow dcei it appear that you must 
*egio toBuaierate7 

A. Be^in at the right hand. 

Q. At which hand would you befin to resA t 

A. The left. 
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Wliat 18 tbe fint figura at Uie riglit band, or fint pAaee; caMl ? 

^. Units. 

' <2* Wbal is the seeond figure, or ■econd placO/ called t 

A. Tens. 

Q. What is the third place called ? 

A. Hundreds. • 

Q. What is the fourth place called ? 

A, Thousands. 

Q. In reading, what value do you give those figures whickwese 
called units in numerating ? 

A, Units. 

Q. What Tahie do joo give teas 7 

A. Tens. 

Q. What value do you give hundreds, thoussads, &c.? 

A. Hundreds, thousands, &c. 

Q. Witt you repeat the Numemtkm Tablt, begimung with twits^ 
tans, ■Sce/l 

NUMERATION TABI-B- 
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read — 1 Billio0. 

read — ^200 MiUlODv 

re«f-— 30 Million. 
rtad — 4 Million. 

read — 500 ThoUSOUd. 

read — 60 Thousand. 
read — 1 Thousand. 
read-^ Hundred. . 
read — ^Ninety. 
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Or, more commonly^ ihus^ 



BO , 

no ' 

' § a«- 

afl pfl s 
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O :;3 O O BO 

1,2 3 4, 5 6 7, 8 9 1, 

^^ch, by patting their values together, are read iSms : 

One bUKon, two hundred and thirty'-four million, 
jEive hundred and 3ixty-se?en thousand^ eight Jiun*' 
dred and ninety-one. 

^ . t^uesHona an ihe TMe, 

Q. What is the value of 9 with one cipher ob the r^ht of it T What 
the value of 8 with two ciphers ? Of 7 witK three ciphers ? Of 6 with, 
four ciphers ? Of 5 wkh five cifiliers f Of 4 with six ciphers t Of 3 
with seven ciphers ? Of 2 with eight cipben 7 Of 1 with nine ciphers t 

Q. What is the meaning oftamex? 

A. To plac^ after. 

Q. What is the meaning ofpr^f 

A. To place before. 

"^^ Let the scbolar write down, Sn figures, the answers to th4 Iblloinag 
^oestioDS on hii slate at recitation. 

Q. How nnich does 1, with 1 cidfaer aiuriexed, stand fort 

A. Ten- 

<i. Why? 

A. fiecause the 1 is tens, when I numerate. ] 

Numerate the 10, and eee. 

Q. What does I with 3 ciphers stand for f 

A. One thousand. 

Q. Why t 

A. Because, when I numerate, by saying ' Untts, 
tens, hundreds, thousands,' the 1 comes thousands. 

Q. What does 5 with five ciphers stand for f 

A. Five hundred thousand. ^ 
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A. Because, when I numerate, tite 5 comet 
bundreds of thousands. « 

I!j[iuneial0 anil see. • 

Q. What cloes 8 witb 6 cipben stand for f 

A. 8 millions/ 

Q. Why ? 

A. In numerating, the 8 comes-millicms. 

Numerate and see. 

Q. How do you. read the fibres 624 1 

A. Six hundred and twenty-four. 

Q. Wby do you say 6 hundred 7 

Q, What do the fignres GiHS stand for 7 

A* Six thousand two hundred and seventy-eight* 

Q. How do you know that the 6 is 6 thousand 7 - 
Q. How <h you read the figures d67€8 7 How do yea read the 
k^rcs 27365 7 How do y6u read the fig^upes 654S12 7 

Express in wmtb iks /(oHowing mmnbera, 

JVoU^ Tlw p«|m1 may leam the value of eaeh sneeeedfaag number by a 
farmer ene. 

30= Thirty. 
70 . 
SS9 as Two hmndred and thirty-nine. 

5005 =^ Five tboasand and fiye. 
7007 
) 90002ss Thirty thousand and two. 

50001^ . [nine. 

G23029=sSiz hundred twenty-three thomand and twenty- 
908038 

6000066 =: Six million and sixty-six. 
800009D 

75000100 = SeTen^-five million and one hundred. 
83000800 

Express injigures ihs folhwvng rvamhers. 

Sixty .^ — One hundred and twenty-five. 
Three thousand tlbree hundred and thirty-three. 
Three million, three hundred thirty-three thousand, thiic 
tiimdred and thirty-three. 
Thirty million. 
Three hundred million and twenty-fivev 
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SIMPI.E ADDITION. 

Q. Will you repeal ih« foU6wing 
• NUMI^RATION TABLE? 

i 
•ii 

•s S o 







•3^3 -Sefd -Sfg 'Sfg -3^2 -325 -S 
9>^s p^S ^*S3 g'Sg I'So 1^« £ 

vf4 0a>M 0OJ2 ^vtQ ^c)K 



H 2 o S 8 o 3 8 o o £^ 2 £ o s £ « 

'?"« -w^g •SgS '§23 '§23 '§3g '|«R 

S^S S^b 3aS iS3 Ssn) SSo.gc^ 

Sa}9 So^ 9(U(tf 0a>& 00}*^ !3a>tfl 9oK 

SHOT SEnCf PIJHH ffiHm ffiHl^ »E-iH »EhU» 



5 5 5, 5 5 5, 5 5 5,555, 555, 555, 555, 

Q. Will yoa now repeat the combined valae of each figure 6 whictr 
is prefixed to the foregoing^ Table 7 

A. Five hundred and fifty-five quintillion, five 
hundred and f^fty-five putdrillion,fi\e hundred and 
fifty-five tnVKon, five hundred and fifty-five hiUiojir 
five hundred and fifty-five million^ five hundred 
and fifty-five thousand^ five hundred and fifty-five. 



SIMPI.£ ADDITION. 

^ VH. J. You bottght an orange for 9 cents, and a melon 
for 15 cents ; what didyoa iiay for both ? 

2. James bought a top lor 6 cents, a knife for 12 cents, 
and an inkstand Tor 8 cents ; how much did they all come to ? 

3. Harry and James lost some money ; James lost 20 
cents, and Harry 12 ; how much did both lose ? 

4. A boy laid out 10 ceyts in marbles, 8 cents in quills, and 
6 cents for a slate pencil ; how much did be lay out ia all ? 

5. You give 40 cents for a Practical Arithmetic, 8 cents 
for a ruler. 9 cents for an inkstand, and lose 6 cents ; how 
much money has gone from you ? 

6. A roan gave his children money in the foDowingr man- 
ner ; to his oldest 3 dollars, to James 5 dollars, to Thomas 
9 dollars, and to his two daughters 4 dollars apiece ; liow 
much did he give away ? 

* In iifco manner we may ffo froin futntiUknw to ««z2*tti9iw, MptiBMnu. odH- 
luntf noniUunUj dedlUem^ undtfeHliotUf duodeciUUmtf 4m. 
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M ARITHMETIC. 

7. A boy bou|rht 30 marbles for 20 cents, 6 peaches A>r 8 
cents, and 3 apples for 3 cents ; how much money did he 
lay out ? 

B. A man bought a cart for 6 dollars, a plough for 2 dol- 
lars, a pair of steers for 9 dollars, and 2 acres of land for 8 
dollars ; how much did he lay out in all ? 

9. How old would you be, were your age double what it 
now is ? , 

10. if you had three times as many fingers and thumbs as 
you have now, how many would you have in all ? 

] 1. How many quarters to an apple, or any thing ? 

12. How many thirds to an apple, or any thin^ ? 

13. If an apple, a number, or any thing, is divided .into 
4 equal parts, what would one of those parts be called? 
A. One quarter, or i. 

14. In the above, if divided into 3 equal parts, what would 
one part be called ? ' . 

15. If an apple, or any thing, is divided into 5 equal parts, 
what would one part be called ? A» One fifth, or ■^. 

, 16. What would 2 parts be called ? A, Two fifths, or ^. 

17. What would 4 parts be called ? - 

18. How many parts does it take to make 5 fifths ? •/}. 5. 

19. JIow many parts does it take to make the whole ? A.o. 

20. Why is 4 the whole ? A, Because the whole of the 
apple was divided into 5 equal parts ? 

I 21. If ^ of an apple cost 2 cents, what will a whole apple 
cost? 

22. If -^ of an apple cost 1 cent, what will the whole cost? 

JVMc j9.— Of tbe two following tableg, the first is to be added from left to right, 
tkuB, 1 and 3 are 3 ; then the'next line, thus, 1 and 3 are 3, and 3 ve 6 ; then the 
next line, thus, 1 and 3 arq 3, and 3 are 6, and 4 are ten; and thus with all the line*. 

The second is to bo added from left to right, in tlie same manner. 

The learner, in reciting either, is not to look on the book ; the order of th^ 
figures being such as to render it unnecessary. 

23. WhM is the sum of the foUowing numbers $ 
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19 ^.3 

133 • A, 6 

1334 JtlQ 

13345 Ji,l5 
13345d .4.31 
1334567 ^.86 
13345678 Ji,26 

13346 67 89 jf. 45 
13346678910 jf . 55 
13a45678910U Ji.m 
193456789101113 .ff. 78 



333333383333 Jt 34 

33333 3 333333 A 90 

444 4. 44444444 A 48 

55555 5 555555 ^.60 

666066666666 A> 73 

7 77 777777777 A 84 

888888888888 A. 9S 

999099999999 wf. 106 

10 10 10 10 10 10 10 10 10 10 10 10 A. 130 

11 11 11 II 11 11 11 11 11 11 nil A. mt 
13 13 13 13 13 13 13 13 13 13 13 13 A, Ui 
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34. If j- of an apple be worthi cent, how much is a wbole 
apple worth ? 

25. If f of a yessel be worth 1000 dollars, how much is 
the whole vessel worth ? How much is i worth ? 

fid. If yon give 300 dollars for •} of a house, how much is 
the whole house worth ? How much is J worth ? 

27. If j of an apple cost 2 cents, what is the whole apple 
worth? 

28. If i of a factory be worth 2000 dollars, what« is the 
whole worth ? 

29. 16 boys, throwing stones at an apple-tree, beat off a 
number of apples : says one boy. My part is -j^, and 1 am ' 
entitled to one apple ; how many apples is ^ then? How 
many -^ ? How many -^ ? How many -f J ? How many 
^-f ? How many +| ? 

30. 16 men caught so many fish, that they could not coimt 
them ; A bystander told one mah that his part was 100, just 

1^ of the whole ; how many fish would -^^ be ? How many 
T*^ ? How many -^ ? How many -J- J ? How many -Jf ? 
IIow many fish did Uiey catch in aU? 

31. John was bom twenty years after James ; how old will 
Jat.ies be when Jolm is 21 ? 

32. When Joseph was 21, he married a wife that was 10 
years old when he was bom ; how old was the wife when 
Joseph married? 

a3. How many are 7 and 9 ? 47 and 9 ? 87 and 9? 37 

and 9? 7 and 5? 27 and 5? 57 and 5? 8 and 7? 48 

and 7? 68 and 7? 58 and 7? 78imd7? 8 and 8? 28 

and 8? 43 and 8? 58 and 8? 78 and 8? 98 and 8? 9 

and 9? 39and9? 59 and 9? 79 and 9? 69 and 9? 6 

and6? 36and6? 56and6? 76 and 6? 96 and 6? 106 
and 6? 

0:^ AfUr the manner of the last 'examplea, the pnpil riioulit be taqght 
to perform tlie following. Should he hesitate in any instance, as, for ej^ample, 
in adding 8 to 88, just saj to him, 8 and 8 are 16, and be wilt soon see that 88 
and 8 are 96, there beinfr a 6 in both cases. By this means, if he can add any 
two numbers together, both under 10, he may be taoght to add any nomber 
smaller Uian 10 to any number larger than 10. 

^iCr '^^ following may be added by calling each finger a figure. Cafe 
should bo exercised, lost the learner give the total amomit from the book, 
without making the mdividnal additions ft>r himself. 

34. Add 5 twos and 5 threes together : — ^thus, 2 and 2 ere 
4, and 2 are 6, and 2 are 8, and 2 are 10, and 3 are 13, audi 
8 aie 16, and 3 are 19, and 3 are 2;^ and 3 are 25. 
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Add ^ 5 foam, 5 threes, and 5 twos together. j9. 45w 

Add 5 fives, 5 fours, and 5 threes together. A. 60l 

Add- 5 sixes 5 fives, and 5 fours together. A, 75. 

Add 5 sevens, 5 sixes, and 5 fives together. A. 90l» 

Add 5 ei^ts, 5 sevens, and 5 sixes together. A. 103. 

Add 5 nines, 5 eights, and 5 sevens together. A* 120. 

Add 10 ones and 10 twos together. A, 30. 

Add 10 threes and 10 twos together. Al 50. 

Add 10 fours and 10 threes together. . A. 70. 

Add 10 fives and 10 fours together. A, 90. 

Add 10 sixes and 10 fives together. A. 110. 

^dd 10 sevens and 10 sixes together. A,. 130. 

Add ]0 eights and 10 Sevens together. A. 150. 

Add 10 nines and 10 eights together. A. 170. 

Q. What is this which you have now been doing called 7 

A. Addition. ,' 

Q. Whal, then, may the putting tognther of two or more numbers, 
«tt.d fiodiuff how much they make, b& csuled 7 

A. Addition. 

Q. What is tho putting together, or collecting, of several numberi, 
<of the same name, or denomination; called 7 

A, Simple Addition. 

Q. What do you mean by the same name, or denomination f 

A. All pounds, all dollars, all cents, or all 
drams, dLC. 

Q. How many are 20 and 30 7 What.do you call the 50 7 

A. Amount. 

^!^ It U thought advisable, whenever the operation of the first sum in 
»ny rule is given, to direct the pupil, aftei a careful attention to the qnesUona 
in the book, to copv the sum on bis slate, and from this to answer the quostiona 
respeetinf th« workjwichoat looking on the book at recitation. 

Operation hy Slate illustrated. 

1. A man bou^t a cart for 25 dollarB, a yoke of oxen for 69 
doUan, and a plough for 7 dollars. What did he give for the 
whole ? 



OPERATION. 

Cart, 2 5 dollars. 

Oxen, 69 dollars. 
Plough, 7 dollars. 



Q. In writing this example down, 
why do you pfice the 7 (units) un- 
der the 9 (umts) ? why not place it 
under the 6 (tens) ? 

A. BecauBe,if Ishould,the7unit8 
would become 7 tens, or 70 \ that is, 
the 7 dollarswould become70dolla«i. 



Amount, 101 dollars. 

Q. How do jou obtain the 1 in the Ans. f 

i. I say 7 i«nits) and (units) are 16 (units), and ft 
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» 

(units) are 21 (units), or 2 tens an4 1 unit, writing the 1 in the 
units* place. 

Q. What do jou do with the 2 tens ? 

A. I carry or add them to the 6 (tens), in the next higher 
place, where all the tens belong. 

Q. What is this adding of the 2 tens palled ? 

A. Carrjring one for every ten. 

Q. How do you proceed to get the 10 in tlie Ans, f 

A. The 2 (tens) to carry, and 6 (tens) make 8 (tens), and the 
% (tens) oyer the 6 (tens) are 10 (tens). 

From these illustrations we derive the following 

RULE. 

Q. How do you write the bambers down f 

A. Units under units, tens upder tens, &c. with 
a line underneath. 

Q. At which band do ^ou begin to add t 

A. The right, 

Q. If the amount of any column be 9, or less, how do yoa proceed f 

A. Set it down. 

Q. If it be more than 9, what do you do ? 

A. I set dowh the right-hand figure, and carry 
tho left-hand figure, or figures, to the next column. 

Q. Which figure would you write down, and which carry, in 18, 10, 
IS, 36, 81; 94. 108, 68, 67, 125 ? 

Q. What clo you do willi the' amount of the last column 7 

A. I set the whole of it down. 

Proof. Q. How do you prove the operation ? 

A, Begin at the top, and add the figures down- 
ward, in the same manner as they were added 
upwards. 

Q. What must this amount be like ? 

A. The first amount. 

More Exercises for the Slate. 

^y' To nve the tronble of having the pupil running np eontlnuaUy to 
hn teacher to know if his nma be right, and to prevent the learner from 
eopjring the answers on his slate ftom tlie book, indirect answers will be 
^eiT throogh the book, when that can conveniently be done : in other ca«es, 
eirect answers will be given. 

2. A man bought a suit of clothes for 57 dollars, a pair of 
boots for 8 dollars, and a secretary fotr 28 dollars. What did he 
give for the whole ? A. 93. 

3. In an orchard, 20 trees bear pears^ 54 bear peaches^and G 
bear plums. How many Are there in the orchard.' A. 80. 
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4. A man bougltt a barrel of flour for 10 dollars, a barrel of 
molasfles for 29 •dollars, and a barrel of rum for 36 dollars. How 
much <iid he pay for all the articles ? A. 75. 

5. Jafaies bought at one time 89 marbles, at another time 54, at 
anoiher 60, at another 75. How many did he buy in all .^ A. 278. 

6. A man ffives 69 dollars for | oi a chaise ; how much must 
he ffive for the whole at that rate .•* A. 267. 

77 You expend for a gold watch 165 dollars, for a chaise 225 dol- 
lars, for a new suit of clothes 80 dollars, and give your father 400 
dollars. How much money have you parted with in all ? A. 870. 

8. If ^ of a vessel be worth ^65 dollars, what is the whole 
vessel worth ? A. 6795 dolljirs., 

9. What is the' whole stock which a man has in trade worth, 
if 1 be worth 3500 pounds ? A, 14000 pounds. 

10. If a man own | of a bank, and his part cost 26000 dollars, 
what would the whole be worth at that rate } A. 208000 dollars. 

11. If my neighbor should borrow of me at one time 656 dol- 
lars, at another oO dollars, at another 3656 dollars, and at another 
5000 dollars, Jiow much should I lend him in all ? A. 9362 dollars. 

12. A merchant owes 617 dollars to Messrs. B. & T. C. 
Hoppin, 516 dollars to Messrs. B. & C. Dyer, 600 dollars to the 
Exchange Bank, 1000 dollars to the Union Bank ; I demand 
how much he owes in the whole } A. 2733 dollars. 

13. A merchant bought at one time 600 barrels of beef, at 
another 500 barrels, at another 416 barrels ; how many barrels 
did he buy in the whole ? A. 1516 barrels. 

14. James was bom A. D. 1800; what year of our Lord will 
it be, when James is 37 years of age } A. 1837. 

15. Gen. George Washington was born A. p. 1732, and lived 
67 years ; in what year did he die } A. 1799. 

16. From the creation of the world to the flood was 1656 
years ; from thence to the building of Solomon's temple, 1336 
years ; thence to the birth of our Saviour, 1008 years : in what 
year of the world was the birth of Christ } A, Anno Mundi 4000. 

$^ In thd JTey the teacher will find all the answen to the following examples. 

(17.) (18.) (19.) (20.) (21.) 

I>ollars.^ram8. Dimes. Mills. Shillings. 

35 313 1645 132132 456732123212 

64 280 0321 245123 121212121212 

21 741 4610 521085 123412341234 

18 240 5386 603898 234234234234 

12 391 5210 789783 8987a8987651 



* The teacher will observe that the amount! of the several sums are divided 
by a, and the qnotients given for the answers will be found in sum No. 87, 
each quotient bein^ set against the No. of the sum, that he may more readily 
tell if the sum be right. 
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(22.) (23.) 

Eagles. Dollars. . 

271135260357 1 234 5 0*789 1 234 56 78 9 

311070582121 987654321987654 3^0 

635515374232 554433221122334422 

813602115601 6655443 32 211001133 

5 3512 6100812 7766554433 2,2 110011 



(24.), (25.) 

Pennyweights. Degrees. 

98765 43 21 6542103459052 

98765432 13000 

9876543 852670000 

987654 895965 

98765 823245261785 

1234 12312612 

123 721 

12 21 

1 3 



345672301379 54 321056513 
8213054986 5 203156821342 
1322142300136042121005 
22 3431522 43132002303213 
53004311^22411213132120 



(27.) 

A, to No. 17. 5 

.^. to No. 18. 6 55 

-tf. to No. 19. 5 724 

^. to No. 20. 7 6 4 7 

j«. to No. 21. 6114 5 3 2 6 918 1 

>^. to No. 22. . 8 6 214 9 8110 4 1 

^. to No. 23. 10 3 5 914 7 2588852225 

g«. to No. 24. 3 6 5 7 9 4 6 9 5 

^. to No. 25. 2 4 5 5 4 4 8 712 5 3 

jS, to No. 26. 0842222219 0020371507746 



X3 



Total amount , 2 5 2 6 9 7 7 4 3 2 5 9 2 7 4 6 2 9 7 3 1 
38. Add 8541, 1256, 3560, and 2456 together. Ji. 15S13. 



-5 
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29. Add 15000 dolls. 2500 doUs. 36594 dolla. 29321 dolls, to 
getiier. w9. 88415 dolls: 

30. Add 11000 mills, 1100 diills, 110 mills, and 11 mills, to 
gether. ^. 12221 mills. 

31. Add 555555 ounces, 3333 ounces, 66 ounces, 4444444 
ounces, and ,22222 ounces, together. A. 5025620. 

32. What is the sum of the following numbers ? viz. 
Twenty-five, Three hundred sixty-five. Two thousand one 

hundred and forty-five. Eighty-nine thdusand, Four hundred 
eighty-five. Nine million and six, Ninety million and nine 
thousand. Ji, 991010^. 



SIMPL.E1 SUBTRACTION. 

^ VIH. 1. George had 10 apples, and gave 6 of them to 
William ; how many did he have left ? Wny ? A, Because . 
4 and 6 are 10. 

2. Rufus, having j20 dollars, gave 1^ to James ; how many 
had he left? Why.? 

3. A man, owing 30 dollars, paid 30 ; how many did be 
then Qwip ? 

4. A man, having 100 dollars, lost 50 of them ; how many 
had he left? 

5. A merchant bought a piece of doth for 120 dollars, 
and sold it for 140 dollars ; how much did he make by the 
bargain? 

6. From 100 take 20 ; take 10 ; take 40; take 60 ; take 
70; take 80; take 90; take 95;.take 85; take 75; take 5; 
take 15. 

•; 7. John, having 75 apples, gave 20 to his oldest brother, 
20 to his youngest, and 20 to his sister ; how many had 
he left? -^ ' 

8. Harry had 25 marbles in both pockets ; he lost 9 out of 
one pocket, and 7 out of the other ; how many had he left ? 

9. William has two pockets, both of which will hold 75 
peaches ; he has in one 15, and in the. other 45 ; how many ' 
more will both hoW ? 

10. A boy, returning with a basket full of oranges, con- 
taining 100, and meeting his cousin by tlie way, gave him 
20 ; how many did he cany home ? 

11. Twobovs were playmg at marbles ; each had 20 when 
they began ; John lost 5 ; how many did each have theo ? 
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When the un&rtunate boy had lost all but % how many had 
James won irom John ? 

12. Yon bought 100 new marbles for fifty cents, and sold 
Peter 10 for 15 cents, Harry 6 for 10 cents, and Thomas 
34 for 20 cents ; how many marbles had you remaining ? 
and how much more did you pay for them than what you 
sold came to ? 

13. How many quarters to an apple, or any thing ? How 
many thirds? How many fifths? How many sixths? Sevenths? 

14. If you had 4 pencils, and should give away ^, how 
many would you have left ? 

15. If you had 3 cents, and should ^give away }, how 
many would you have left ? . * * 

id If you had 8 pencils, and should give away |^, how 
many would you have left? 

17. How many Would you have left each time, if you 
should give away f , f , |, f > J ? 

18. If you had 16 marbles, and should give away ^ -^^ 

fV' ■A' A» A» tt» if' ih ^o^ ™wiy would you hav^ left 
each time ? 



Q^ What is this which you have now been doing called ? 

A. Subtraction. 

Q. What, then, is the taking of one number from another of the 
tame name, or denomination, culed ? 

A. Simple Subtraction. 

Q. What do you mean by the same name, or denomination ? 

A* When the numbers are either all dollars, or 
all days, or all shilling, or all seconds, &c. 

Q. ix Addition, you recollect that you were required to put together 
two or more numbers, to find their amount : now itr seems that we are 
to take one number from another, to find their difference : how, then, 
does Subtraction appear to differ from Addition ? 

A. It is exactly the opposite of Addition. 

Q. What is the largest number called 1 

A. The Minuend. 

Q, What is the smaller number called 7 

A. The Subtrahend. 

Q. What is that which is left after subtracting called 1 

A. The Difference, or Remainder. 

Q> From the above, how many part? do there appear to be in Sub* 
traction, and what are they t 

A, Three — ^Minuend, Subtrahend, and Differ 
ence. 



J 
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OferaJtion hy Slate illustrated. 

1. A man, having 387 doUara, lost 134 doUan ; how many 
bad he left? 

Q. In this 
example, how 
do you obtain 
the 3, 5| and 
2, in the Re- 
mainder ? 
A. I flay, 4 



He had 
He lost 



OPERATION. . 

387 dollars, ike BBnueni. 
134 dollars, the Suhtrahend. 



Had left 253 dollars, the Remainder. 



(units) from 7 (units) leayes the 3 (units) ; 3 (tens) from 8 (tens) 
leaves the 5 (tens) ; and 1 (hundreds) fi^m 3 (hundreds) leaveir 
the 2 (hundreds.) 

2. A man bought a wagon for G2 dollars, and a harness 
for 39 dollars ; what did the wagon eost him more thaa tbo 
harness ? 

OPERATION. 

Wagon, 60 dollars. 
Harness, 39 dollars. 



DifTereilGe, 23 dollars. 
Proof, 62 dollars. 



Q. In this example, we have a 
little " 



le difficulty in attempting to 
subtract as liiefore, by saying 9 
(units) from 2 (units) ; but sup* 
pose we take 1 ten from the 6 
tens, the next upper figure , which 
would leave 5 (tens), and join or 
add this 1 (ten), that is, 10 units, 
to the 2 units, mating 12 units; 
how would you then proceed to get the 3 ? 
A. I would say, 9 (units) from 12 (units) leaves 3 (units.) 
Q. Now, as we toox 1 ten from tbo 6 tens, it is evident that 
we must call the 6 tens 5 tens, and say, 3 tens from 5 tens leave 
2 tens ; but suppose that, instead of nuking the upper figoze 1 
less, calling it 5, we should make the lower figure one more, call- 
ing it 4, what would be the result, and how would vou proceed? 
.^. I would say, 1 to carry to 3 makes 4, and 4 nrom 6 leaves 
2, the same as before. 

Q. What is this taking 1 fiK>m 6, and adding it to 2, the 
upper figure, called ? 
Ji. Borrowing ten. 

Proof. Q. If 8 ^om 14 leaves 6, because 6 and 8 are 14, 
how would you proceed to prove the operation.' 

j^. I add !& (the Diffisrence) to 39 (the Subtrahend), making 
62, an amount like the Minuend — therefiiie right. 

From these illuttrations we derive the followiiif 
^ Q. How do you write the numbers down f ' 

• A. The less under the greater 

Q. Hew do yoQ place units, tens, &c.? 
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A, Units under units, tens under tens, &c. 

Q. At which hand (to you begin to subtract? 

A. The right. 

Q,. "^fm do you subtract each figure in the lower line 7 

A, From the figure above it. 

Q. What do you set down ? 

A, The Difference. 

Q. If the lower figure be greater than that above it^ what do 
yott do ? 

A* Add ten to the upper figure. 

Q. What do ybu do then 7 

A. From this amount take the lower figure. 

Q. What do you set down ? 

A. The Difierence, 

Q. How many do you carry, in all cases, when the lower figure m 
greater than that above it ? 

A. One. 

Proo7. Q. Which numbers do you add together to^ prove the 
operation ? 

A, The Difference and Subtrahend. 

Q. What must the amount be like' 7 

A, The Minuend. 

Mart JExercisesfor the Slate, 

3. A man, having 98 dollars, paid away 49 ; how many ha^l 
ftelefl? .^. 49 dolTars. 

4. James bought 78 marbles, and lost 29 of them ; how many 
had lie left ? ^. 49 marbles. 

5. A man paid 175 dollars for a gold watch, and 55 dollars 
for a horse ; how much more did he pay for the watch Uian for 
tiie horse ? Jt. 120 dollars. 

6. A man bought a chaise for 215 dollars, and to pay for it 
gave a wagon, worth 37 dollars, and the rest in money ; how 
much money did he pay ? >i. 178 dollars. 

7. A merchant bougnt a piece of cloth, containing 489 yards, 
and sold 365 yards; how many yards had he lef^? ^. 124 
yards. 

8. If you have 20 dollars in your pocket, and owe 15 dol- 
lars, how many dollars will you have left in your pocket, when 
your debts are paid ? 

. 9. If you have 2560 dollars' worth of stock, and owe 1500 
dollars, how much worth of stock will you have, afler your 
debts ai:e paid ? A. lOGO dollars. 
10. America was discovered by Christopher ColumbuSi in 
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1493 ; how many yevs had elapsed at the time when hostilities 
commenced, in the revolationary war, 1775 ?. A. 5J83 years. 

11. Gen. Washing;ton was born in 1732, and died in 1790 ; 
how old was he ? A. 67 years. 

12. William has 15 cents ; he owes Rufus 6 cents, and James 
4; now how many will he have left, after paying Rofiui 
and James ? 

13'. A merchant owes to the Exchange Bank 2365 dollars, to 
the Bank of Nortli America 15000 dollars, and his whole stock 
is worth no more than 42000 dollars ; how much will he have 
left, after paying both banks } A. 24635. 

34. If you ^uy 20 apples for 40 cents, and -sell 15 for -35 
cents, how many apples will you have left, and how much will 
they cost you ? 

15. A grocer buys 500 bushels of rye for 530 dollars, and 
sells 200 bushels for 400 dollars; how xnany bushels will he 
have left, and what will they cost him.^ A, 360 bushels, and 
tiiey cost him 130 dollars. 

16. A wine merchant bought 3600^ gallons of wine ; and sold 
at one time 2400 gallons, at another 1000 gallons ; how many 
gallons has he on hand } 4- 200. 

17. From 200 take 150 ; take 190. 

OPERATION. 

200 200 50 
150 190 10 



50 10 60iln5. 

ETo prevent the learner from copying bii answer from the bookj th* 
ing examples have answers formed bv adding to|;«ther two separate 
results. Eaclf of these results is, in all such, cases, however simple the pi»> 
•ess, given in the jf ey, which goes along witii this work. 

18. From 99 take 22; take 55. A, 121. 

19. From 176 take 58 j take 42. A, 252. 
90. From 176 take 90 ; take 100. A, 162. 

21. From 1000 take 700 ; take 550. A, 750. 

22. From 1000 take 600 ; take 400. A, 1000. 

23. From 1500 take 1000 j Uke 1200. A. 800. 

24. From 1500 take 900 ; take 350. A\ 1750. 

25. From 2538 take 1624 ; take 299. A. 3153. 
36. From 2538 take 999 ; take 2000. A. 2077. 

27. From 7836542 take 7000 ; take 70. A. 15666014. 

28. From 80000 take 79999 ; take 78888. A. 1113. 

29. From 80000 take 5000 ; take 12345. A, 142655. 

30. From 900000 take 1 ; take 10. A. 1799969. 

31. From 900000 take 100 ; take 1000. A. ,179890a 

32. Fi^m 900000 take 10000 ; take 100 A. 1789909 
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33. From 1000000 take 1 ; take 10. A, 1999969. 

34. From nine million take 3. A. 8999997. 

35. From nineteen million take nineteen. A, 18999961. 

36. From forty million take one million. A. 39000000. 



SIAIPL.E: MUL.TIPMCATIOJV. 

If IX. 1. What will 3 books come to, at 20 cents apiece ^ 
Why.' A. Because 20 and 20 are 40, and 20 are 60 ; that 
is, 3 times 20 are 60. 

2. What will 3 bushels of apples come to, at 30 cents a 
bushel.? Why? A. Because 30 and 30 are 60, and 30 
more are 90 ; that is, 3 times 30 are 90. 

3. What wiU 2 cows .^me to, at 10 dollars a head ? At 
12 dollars.? At 14 dollars.? At 18 dollars? At 20 dollars? 
At 25 dollars ? How many are 2 times 10, then ? 2 times 
12? 2 times 14? 2 times 18? 2 times 20? 2 times 25? 

4. What will 30 yards of cloth come to, at 2 cents per 
yard? What will 14 yards? 16 yards? 12 yards? 25 
yards ? 30 yafds ? 60 yiirds? 80 yards ? How many are 
2times30? 14? 16? 12? 25? 30? 60? 80? 

5. What wil] 3 yards of cloth come to, at 10 cents per 
yard? What will 4 yards? 6 yards? 12 yards? 20yard8? 
30 yards ? 60 yards ? 80 yards ? How many are 10 times 
3? 4? 6? 12? 20? 30? 60? 80? 

6. What will 4 oranges cost, at 10 cents apiece ? Why? 
A, Because 10 and IQ are 20, and 10 are 30, and 10 more 
■re 40; that is, 4 times 10 are 40. 



Q> What, then, is muUiplicatioa a quick way of performiDg^T 

A. Many additions. 

Q. What is the number called, which is to be added to itaelf, or re-^ 
peated several times ? 

A. The Multiplicand. 

Q. What is the number, which shows bow many times themoltipK 
eaod is to be repeated, called ? 

A. l^e Multiplier. 

Q. What are both multiplier and multipUcand sometinMS called f 

A. Factors, or Terms. 

Q. What is the result, or number found by multiplying;, oallod f 

A. The Product. 

4 



40 ARITHMETIC. 

j9. Multiplyinf br th« 3 tens, that is, 90 unifa, givei a prodiat 
10 times greater than if the 3 tens were 3 units ; hence the 5 
must be pfioed in the tens' place. 

To explain why you add the two products together. 

Q. Wnat does multiplying 365 by 6 give ? 

A. The number of days in 6 years. 

Q. What does multiplying 365 by 3 tens give ? 

Jl. As the 3 (tens) are 30 units, multiplying by 30 will, of 
course, give the number of days in 30 years. 

^. yfay, then, do you add these two products together ? 

A. To get the whole number of days in 30 and 6 years, that 
is, in 36 years. 

From this example we derive the following 
Q. How do you write the nuiaben down, and multiply t 

A. As in IT X. 

Q. Where do yea write the fiisi figure in each product 1 

A. Directly under its multiplier. 

Q. How do you proceed next ? 

A. Add all the products together as they stdsid. 

More Exercises for the Sla$e, 

2. What will 315 bushels of rye cost, at 43 cents a bushel ? 
A. 13230 cts. 

3. There are 63 ffallons in a honhead ; how many gallons 
are there in 25 hogsEeads ? jfl. 1599 gallons. 

4. What will 426 gallons of mohuses cost, at 46 cents a 
gallon? A. 19596 cts. 

5. If 363 men can do a piece of work in 137 days, how 
long will it take one jnan to do the same ? A, 49731 days. 

6. What will 234 barrels of beef come to, at 15 dollars a 
barrel f At 13 dollars a barrel ? A. 6553 dollars. 

7. If a man receive 256 cents for one day's woris, how 
many cents wiU he receive, at that rate, for 17 days } For S9 
days? ./?. 11776 cents. For 116 days? For 105 days? j9. 56576. 

o. If the stage runs 9 miles an hour, how manr mSi/m. will 
it run, at that rate, in IS^ours ? In 19 hours ? «a. 279 miles. 
In 25 hours? IndShonra? jH. 549 miles. 

9. If a man save 161 dollars in a year, how much -will it 
ainount to in 19 years ? In 35 years ? A. 8694 dollars. 

10. Multiply 62123 by 13. A. 80759^. 

11. Multiply 35433 by 14 ; by 15. A. 1027538. 

12. Multiply 65217 by 16 ; by 17. A. 21531^. 

13. Multiply 207812 by 19 j by 21. A, 8312480. 

14. Multiply 207812 by 25 ; by 35. A. 12468720. 
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15. Multiply 32100421 by 65 ; by 85. A. 4815063150. 

16. Multiply 32100421 by 27 ; by 33. A. 1926(^260> 

17. Write down one tnonsand, multiply it by 25^ add five 
thoomnd to the product, subtract twenty-nine uioufland nine 
hundred and ninety-nme from the amount, and see if the re- 
mainder be 1. 

If XII. When the MutriPLiEE is 10, 100, 1000, &c. 

Q. How many are 10 times 5 7 Now, if we anoex a cipher to the 5, 
Cbtts, 50, it wiU produce the same effect : why is this 7 

A. Because, by annexing a cipher to 5, the 5 is 
removed to the tens' place; hence the value is in- 
creased 10 times. 

Q. What effect would two cif^ers have, or three ciphers, &c.7 

A. Two ciphers would remove any figure two 
places towards the left, and of course increase it 
100 times, and so on for 1000, &c. 

Role. Q. What, then, appears to be the rule 7 

A. Annex to the multiplicand all the ciphers in 
the multiplier. 

Exercises for the Slate. 

1. What will iSO bnshels of rye cost, at 100 cents a bushel ? 
ji. 3600 cents. 

2. What will 100 bushels of salt cost, at 87 cents a bushel ? 
What wiU 1000 bushels ? What wiU 10000 bushels .' What 
will 10 bushels ? A, 966570 cents. 

3. Multiply 8978 by 10; by 100; by 1000; by 10000; by 
100000 ; by 1000000. A. 907«»4558O. 

f Xlii« When there are Ciphers at the Right 
Hand of either or both the Factors. 

Rule. Q. From the illustrations g^ven, If XII., how does it appear 
that we can multiply 7 

A. Multiply without the ciphers first, and annex ] 
diem to the product. I 

Exercises far the Slate, 

Multiplicand, 63500 

50 



3175000 
4» 



1 



Q. How do you get the 3 ^ 
ciphers in the product.^ J 

A. There are 2 at the right of 
the multiplicand, and 1 at the 
right of the mnltiplier, making 3* 
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, j^CjT The Kejf cmtaios tho ofltire work of the mix foUowing examples ; r 'd . 
auuuar aid is afforded the teacher in other porta of tliia treatisoi when the f -o- 
cesa of solution is long and tedious. 

2. Multiply 62123000 by 130000. Ji, 8075990000000. 

3. Multiply 35432000 by 256000. Ji. i^C&dSOOOCOO. 

4. Multiply 6789354270000 by 685300. ^ ^ -^ . 

A. 465274448I23ipO0COO. 

5. Multiply 78954398765 by 7^35000. ^ ^ *- ^- '^ '^ 

^. 571235075064775000. 

6. Multiply 123456789 by 123450000. 

A. 15?40740602050000. 

7. Multiply 1234567890 ^y 1234560000. 

^. ]^24^481L84^8400pOO. 

f XIV« When the Multiplier is a Composite 

Number. 

Q. How many are 6 times^S ? 7 times 9 ? 12 times 12 ? 
Q. What are these products, 40, 63, 144, called ? 

A, Composite Numbers. 

Q. What are the multiplying numbers, 5 and 8, 7 and 9, 12 uid 12, 

called ? 

A, The Component Parts. 

Q. What are the component parts of 36 ? Of 72 ? Of 1 x) ? Of 
27 7 Of 15? Of 35? Of 132 f Of 144? 

Q. What, then, is the product of any two numbers called ? 

A. A Composite Number. 



1 . What will 14 barrels of flour cost, at 8 dollars a barrel ^ 



OPERATION. 

8 dollars. 
7 barrels. 

5 6 dollars. 
2 times 7 are 14: 



112 dollars, Ans, 



Q. What does multiplying 
8 dollars by 7 barrels'give ? 

A. The price of 7 barrels at 
8 dollars a barrel, making 56 
dollars. 

Q. How much more will 14 
barrels cost than 7 barrels ? 

JI. 2 times as much as 7, 
that is, 2 times 56, making 112 
dollars. 



Rule. Q. How, then, would you beg^n to mullipW ? 

A. By one of the component parts first. 

Q. What would you multiply this product by 7 

A. By the other component part. 



k 



SIMPLE l>IVISION. 43 

More Exercises for the Slate, 

2. Yfh&t will 36 hundred weight of sugar cost, at 29 dollars 
ft iiuudnrd ? M. 1044 dollars. 

3. Mo^tiply 9065428 by 35. Jt. 107289960. 

4. Multiply 4078945 by 96. j9. 301578720. 

5. Multiply 18934 by 108. Ji, 2044872. 

6. Multiply 45678 by 144. Ji. 6577632. 



SIMPL.E DIVISION. 

f XV. 1. If you divide 12 apples equally between two 
boys, how many will each have ? How many times 2 ia 12, 
then ? Why ? A, Because 2 times C are 12 ? 

2. How many oranges, at 8 cents apiece, can you buy for 
48 cents ? For 96 cents ? How many times 8 in 48 ? 8 
in 96? Why? 

3. A man bought 8 lemons for 80 cents ; how much did 
he give apiece? How many times 8 in 80? Why, or 
proof ? 

4. How many gallons of brandy, at 3 dollars a gallon, can 
be bought for 36 dollars ? For 60 dollars ? For §0 dollars ? 
For 300 dollars ? Why? 

5. Four boys found a ba^ containing 48 silver dollars ; 
how many will they have apiece, if it be divided equally ? 

6. When oranges are 2 cents apiece, how many will 8 
cents buy? WUlie cents buy? Will 32 cents? Will 36 
cents ? Will 48 cents ? Will 100 cents ? 

7. If you pay 9 cents for one pound of sugar, how ma* y 
pounds can you buy for 45 cents? For 54 cents ? For 1^ 

CfiTltS ^ 

8. How much is one half (i) of 4 ? > Of 8 ? Of 16 ? Of 
20? Of24? Of^? Of 100? Of 200? . 

-D. Harry had 16 apples, and gave one half (^j of them to 
Thomas ; how many aid Thomas receive ? 

10. How much is one third (J) of 6? Of 24 ? Of 30 ? 
Of 36? 

11. Howmuch is one half (i) of 8 ? One thu-d {V) of 24 ? 

One fourth ( j-) of 16? One fifth (i) of 35 ? One sixth (i) 
of 24? One seventh (nf) of 35? One eighth (i) of 56 ? 
One ninth ( |) of 108 ? One tweliUi (i^) of 144 ? 
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12. How many times 4 in 40? 3 in 60? 5 in 100? 6 
iniaOO? 8 in 480? 



Q. What is thu method of 6n€ling^ how muty times one number is 
contained in another,. or of dividing a nttn^>er into equal parts, called f 

A. Division. 

Q. What is this method of finding how man;^ times one nmniber h 
contained in another of only one name, or denommation, called 7 

A. Simple Division. 

Q. What is the number g^ven to divide by called T 

A, The Divisor. 

Q. What is the number to be divided called f 

A. The Dividend. 

. Q. What is tiie number of tines that the divisor is contained in the 
cuvidend called f 

A, The Quotient. 

Q. What is that which is sometimes left after dividing, or after th« 
operation is performed, called 7 

A. The Remainder, which must always be less 
than the Divisor. 

Q. Of what name, or denomination, is the remainder 7 

A. The same as the Dividend. 

Q. If your dividend, for instance, be ounces* what will your re 
mainder be ? 

A, Ounces. 

Q. How many times 4 in 40 7 imd why 7 

Q. From this example, what does Division appear to be the oppo 
site of? 

A. Multiplication. 

Q. James having 12 | cj ^^0268. 

oranges, was desirous of » * w* augcn, 

dividing them equally One to each makes 4 

amonjg nis 4 little sisters, 
and. m order to do this, 
he aanded them at first 
one apiece : how many 
had he left 7 

Q. When he handed 
diem another apiece, how 
many had he left 7 

Q. When he handed 
them one more apiece, 
how many had he left 7 

Q. From these illustrations, how does it appear that a number may 
be divided into eoual parts 7 

A. By SuDtraction. 



1st. time he had 8 left. 

One to each makes 4 

2d time he had 4 left. 

One to each makes 4 

3d time he had left. 
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Q. Hew many times did Jam«s give to each of his sisters an oraned 
apiece 1 * . 

Q. How maiij' times did you sublract ? 

A. Three times. 

Q.'How man}' times 4 in 12 ? , 

Q. By tliis we see that the quotient repneseiits the number of sub- 
tractions : now, if the auetiotit were 4000, how many times would it be 
necessary to take the divisor fcom the dividend to perform Division by 
Subtraction ? ^ 

A. 4000 times. 

Q. Wliat, then, is Divli!ou a quick way of performing? 

A, Many subtractions. 



SHORT DIVISION. 

If XVI. Q. What is Short Division ? 

A, When the divisor is 12, or less. 



1. How many oranges, at 3 cents apiece, may be bouffht for 
67 cents ? ° 

Q. How do you ob- 



057 cents ; 

OPERATION. 

Dividend. 
Divisor, 3)657 cents. 

Quotient, S 1 oranges, Ans. 



tain the 2 (hundreds) in 
the quotient ? 

A. I be^in on the left 
of the dividend, and 
say, 3, the divisor, is 

^ . V « ^,- J * V . contained in 6 (hun- 

dreds) 2 (hundreds) times, that is. 200 times, writin<r the 2 
(hundreds) down under the 6 (hundreds). ° 

Q. How do you get the 1 (ten) ? 

A, 3 in 5 (tens) 1 time, and 2 (tens) left. 

^. What do you do with the 2 which is left ? 

A. I join, or carry it as 2 tens, that is, 20 units, to tlie 7 units, 
making 27. " 



labn^ )Si. 

^. flow do you proceed to get the 9, then .? 
A, 3 in 27, 9 times. 



PROOF. 

Quotient, 219 
Divisor, 3 

Dividend, 65^ 



Q. How many times 6 in 30, and 
why .? 

Q. How, then, would you proceed 
to prove the foregoing example ? 

A. I would multiply 219 (the quo- 
tient) hy 3 (the divisor), making 657 
(the dividead)— therefore right. 
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Front ^e iDtotratiioM now given, we derive tlw IbHowing 

Q. At which hfincl«f the dividend do }'oii place the dl¥isor? 

A. At the feft. 

Q. How many figures do you lake first 7 

A. Enough to contain the divisor once, or more. 

Q. What do you set down underneath ? 

A. The q«otient. 

Q. If there should be a vemainder, how would you proceed t 

A. I join or carrj it to the next figure of the 
dividend, as so many tens. 

Q. For exannple;. suppose 3 remain, and the next figure be 8, hew 
would you say T 

^ A, I would say, 3 (to carry^ to 8, makes 38. 

Q. How do you proceed if the divisor be not contained in the nexl 
figure of the dividend 7 

A, Write a cipher iathe quotient, and join this 
figure to the figure next to it, as so many tens. 

Proof. Q. Which terms do you multiply together to pi»ve (he 
operation 7 

A, The divisor and quotient. 

Q. What is to be dene with the remaiader^ if there be a&y t 

A. Add it to this produr.t. 

Q. What must the amount be like I 

A. The dividend. 

Mare Exercise&fo^ the Slate. 

2. Raftv ^vided 43 ons^g^ ey^y between his t^o littlt 
brothers ; how many had they apiece ? j^ 21. 

3. If 3 bushels of apj^s cost b^ Oi^nts, how much i> that a 
Bushel ? A. 120 cents. 

4. How many months are theie in 452 w«*»ks, there leing 4 
weeks in each month ? A. 113 months^ 

g. A man, having 416 doUan, lud them all ou ii: eider, at 4 
dollars a barrel ; how much cider did he buy ? A, 104 barrels. 

6. A man bought 6 oxen for 318 doBars ; how muci diii he 
pay a head ? A. ^ dollars. 

7. How much flour, at 7 dollazs a barrel, can be boug hi: te 
1512 dollars .:* A. 216 barrels. 

8. At .8 cents apiece, how many oranges will 8896 cents buy* 
A. 1112 oranges. 

9. At 10 dollars a barrel^ how many barrels of flour may be 
bought for 1720 dollars ? A. 172 barrels. 

^ 10. 12 men by contract are to receive 1500 dollai» for a job 
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t^ wqtIk ; how snmj dollars will be e«ch nwii't part, if ihej he 
diTided equally amodig them ? Ji. 125 dollars. 

11. 2 men, tradine in eompaayj^^iined 2450 dollars; how 
mmch was each maBL»^art? Ji. 12& dollars. 

12. At 3 doHars a (bair^ how raaatj baonls of wA caa he 

bought for 5463 dollars ? A. 1621 hbls. 

JVffte. — The total remainclBr it foondby addiaf tofether what rematiu after 
each operation. 

13. Divide 256587 hy-S. 

14. I>iTide 378567 hy 2; by 3. 

15. DiTide 278934 by 2 ; by ^ 

16. Divide 256788 iby 3^ W 4. 

17. Divide 25^B6 by 5 ; by 6. 

18. Divide 65342167 by 4 ; by 5. 

19. Divide 65342167 by 6 ; by 7. 

20. Divide 523467806£y 4 ; by 6. 

21. Divide 523467898 by 7^ hy 8. 

22. Divide 2653286 by 7; by 8. 

23. Divide 2653286% 9; by 10. 

24. Divide 52345 by 9 ; by 10. 

25. Divide 52345 by 11 ; by 12. 
Q. The operation, thus fax, has been carried on par^y in the 

■Bind, and partly by writing tiie munben 'dowsn ; bik aAentimes 
^le'^visor wiU be too lar^ to be thus performed. When, there- 
fore, we write the qpentios out at length, what is thb process 
called? 
^. Long 



A, 128293, 1 rem. 
A. 315472, 1 
A. 232445. 
A, 149C793. 
A, 94155,3 
A. 29403974, 5 rem. 
A. 20224956, 3 rem. 
A. 218111623, 6 rem. 
A. 140214615, 4 rem 
A. 710700, 12 rem. 
A. 560137, 11 rem. 
A. 11050, 6 rem. 
A, o\4My o rem. 



LONG DIVISION. 

_ « 

IT XTH. 1. A man, dying, left 957 doUass to ibe divided 
equally among his 4 sons ; what was each son*s part .' 



Long Dimeum. 
OPERATION. 

Dividend. Quotient. 
DiFisor, 4)957(339i 

8 

151 



37 
36 



Sihort Division. 
Of ERATIOIT.. 
4)957 

2 3 9 2 Quotient. 

Q. As Long and Short 
Division are exacl^y allike, 
except in ^ort Division 
the wtiole operation is not 
written down, to bc^in, 
then, in Short Division, 
we should say, 4 in 9, 2 
times, and 1 over. This 
we discover by staying in 



^ I 
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the mind, 4 times 8 are 8, and 8 from 9 lesres 1. Now, t» 
express in figures this opetation, we may write the numbers 
where we please : where, then, for the wke of conrenience, 
may tlie 2 (times the. quotient fifltire) be placed ? 

n^. At the right hand of the diridend ? 

Q. We are next to say, 4 times 2 are 8 : this 8, yon know, 
must be subtracted from 9 : where would it be eonvenient to 
place the 8 ? 

^. Under the 9. ' 

Q. By taking 8 from 9, we hare 1 remaining, whieh we 
should, in Short Division, carry or join to 5, the next figure of 
the dividend ; how can we do tois now ? 

j9. By joining or bringing down the 5 to the right han4 of the 
1, making 15. 

Q, How do yon get the 3 in the quotient ? 

Jl. I say, 4 in 15, 3 times. 

Q, How do you proceed next ? 

A. I say, 3 times 4 are 12 ; and 12 from 15 leaves 3. - 

Q. What do you do with the 3.^ 

Jl. I bring down 7 of the dividen«l to the right hand of the 3, 
making 37. 

<2- How do you get the 9 in the quotient > 

j3. I say, 4 times 9 are 36, and subtracting 36 from 37 leaves 
1, remainder. 

Q. It now appears that eftcb son has 239 dollars, and tiiere is 
1 dollar still remaining undivided : to explain the division of 
tills, tell me how many quarters there are in a dollar. 

Ji. Four. 

Q. Now, as there are 4 isrons to share equally this dollar, how 
much ought each son to have ? 

A. I, or one quarter of a dollar apiece. ' "^ 

^ Q. In this expression, h^^ use the remainder, 1, and the di- 
visor, 4 : how, then, may Division be c irried out more exactly .* > 

A. By writing the divisor under th ; remainder, with a line 
between. 

From these remarks and illuBtrations we derive the following 
Q. How do you begis to divide ? 

A, As in Short Division. 

Q. How many steps are there ? 

A. Four. 

Q. What are ihey ? 

A. 1st. Find how many times f 2d. Multiply: 
3d. Subtract p 4th. Bring down. 

Q. Where do you write tiio quotieut ? 
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A. At the right hand of the dividend. 

Q. la performing' the operation, whenever yea have subtracted, 
what must the remainder be less than ? 

A. Than the divisor. 

Q. When you have brought down a figure, and the divisor is not 
coBtained in the new dividend thus formed, what is to be done t 

A. Place a cipher in the quotient, and bring 
down another figure ; after which divide as before. 

Proof. Q, How do you prove th^ operations 1 

A, As in Short Division. 

More Exercises for the Slate. 

2. A man wishes to divide (^ dollars equally among 5 men ; 

how many will that be apiece ? ^. 12&| dollars, or 125 dollars 
and 20 cents. 

3. There are 7 days in one week > how many weeks are there 

in 877 dayii ? ^. 125^ weeks. 

4. A man, having 5520 bushels of com, wishes to put it into 
bins, each holding IG bushels ; how many bins will it take ? 
A. 345 bins. « 

5. Four boys had gathered 113 bushels of walnuts ; in divid- 
ing them equally, how mmy will each have ? A. 28^ bushels. 

0. If a man is to travel 1201 miles in 12 months, iww many 

is that a month .' A, 10(^^ miles. 

7. If 1600 bushels of corn are to be divided equally among 40 
men, how many is that apieee I A. 40 bushels. 

8. 27000 doUais are to be divided equally among 30 soldiers ; 
how many will each have ? A. 900 dollaars. 

9. The salary of the president of the United States^is 2500O 
dollars a year ; how much is that a day, reckoning S65 days to 

the year.? ^. 68^1^ dollars. 

10. A regiment ofsoldiers, consisting of 500 men, arc allowed 
J 000 poun(& of poi^ per day ; how much is each man^s part ? 
\H. 2 pounds. 

U. James says that he has a half bushel thstt holds 27000 
beans j how many will that be apiece for 9 boys, if they be 
divided" equally ? How many apiece for 27 boys.? A. 4000 
beans. 12. For 3C boys .? For 54 boys.? ^. 1250 beans. 

13. Divide 29876543 by 13. A. 22J)8195tV 

14. Divide C283459 by 29. A. 21 6671, 

15. Divide 37895429 by 1 J2 A. 338352x^2 
J6. Divide 29070 by 15 ; by 18. A. .3553. 

17. Divide 29070 by 19 ; by 17. A, 3240. 

5 
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18. Divide 10368 by fl7; by 36. ^.692. 

19. Divide 10368 by 54 ; by 18. A, 768. 
aO. Divide 2688 by 112 ; by 224. A, 36. 
21. Divide 1014^075 by 402S. A, 25203. 

IT XvJLll. Whbn the Divisor is a Composite 

Number. 

Q. 1. Boagfat 90 yards of cloth for 80 doHws ; how much was thai 
a j^^ard T Now, as t times 10 aw 20 (a composite aamber), it is plain 
tbatt, if there had been but 10 yards, the cost of 1 yai<l woiud be 8 dol- 
lars, ibr 10 in 80, 8 times 3 bat as there are 2 times 10 3'ards, it is evi- 
dent that the cost of 1 yard will be but one half (^^as miidi : how much, 
then, will it be t 

Rule. Q. What, then, appears to be the rule for dividin|^ by a 
composite number ? 

A, Divide by one of its component parts first, 
and this quotient by the other. 

Exercises for the SlaU' 

OPERATION. 

4H152 4timet« 

' are 24. 



2. Divide 1152 doilan among 
24 jaea. 

3. Divide 2520 by 63. A. 40. 

4. Divide 5040by 28. j9.180. 
By 15. jj.336. By 24. .tf.210. 
By 84. A.eO. By 35. AA44, 
By 72. ^. 7a 
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Ams. 4S dollars. 

f XIX. To DIVIDB BY 10, 100, 1000, &c. 

<^ In IT XIL it was' observed, that aanexiiiir 1 cipher to an^ num- 
ber multiplied it by 10, 2 ciphera by 100, &c. Now, Division beiu|^ the 
reverse of Multiplication, wliat will be the effect, if we cut off a cipher 
at the right of any number 7 

A. ft mast decrease or divide it by 10. 

Q. What wjU be the effect, if we •out off two ciphers 7 

A. It will be the same a3 dividing by 100. 

Q. Why does it have •CfaiscAict? 

A. By cutttng off one cipher or figure at the 
right, the tens take the units' place, and hundreds 
the tens' place, and so on. 

RuLK. ^ What, then, is the rule for dividing by 10, 100, &c.? 

A. Cut off as many places or figures at the right 
hand of the dividend, as there are ciphers in the 
divisor. 
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Q. What are the fi^^ures cut off 7 ^mtm*- 

A. .The remainder. ^^*' 

Q. What are tite other fignres ? > * - 

^. The quotient. 

Exercises for the Siaie. 

1. A prize, valued at 9S5!% '^ollan, is to be eqMlj divided 
lonff loo men ; what Will be each man's port ? • ^ 

2. Divide 1786582 by 10000. Jt. 

3. Divide 87653428 by 10 ; by 100 ; 

256 VW dollars. ^JTJ^' ^/i^? J^^ 100000; by 
^^^ 1000000. ^. Remainder to each, ^» 

1^» -Aftflr' -AWAr* tWAWp -^AWiftftr- Quotient, total, 
9739257. 

f XX. When there are Ciphers at the Right 

Hand op the Divisor. 



among 

operation. 

255126 



1. Divide 4960 
dolhirB among 80 
men. 



OPERATION. 

8 times 10 are 8(0 ), 4 9 6 1 



62 dollars. 



Q. In this example, we have a divisor, 60, which is a eV»n- 
posite number ; (thus, 8 times 10 are 80 ;) how, then, may we 
proceed to ^vide hr 10, one of the component parts .^ 

A. By cutting on one place at the rignt hana of the dividend^, 
as in IT XIX. 

Q. How do yon obtain the 62 ? 

jS. By £vidmg the 496 by 8, as usual. 

RuLX. Q. As any number,, which has a cipher or eiphers at the 
rig^t, can be prodoced by two other irambers, one of vniicb may be 
either 10, 100, 1000, &c., how, then, would you proceed to divide W, Jo 
there are ciphers at the oght of the divisor f 

A. Cut them off, and the same number of 
figures from the right of the dividend. * 

Q. How do you divide the remaining figures of the dividend t 

A. As usual. 

Q. What is to be done with the figures of the dividend which are 
cut off? 

A. Bring them down to the right hand of the 
remainder. 
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Exercises fifr the Slate. 

2. How many oxen, at 30 dollars a head, may be bought for 
38040 doUars? ^.'1268. 

3. Divide 783567 by 3100. A, /^ rem. 

4. Divide 2082784895876 bj 1200000. Ji. ^Hhf rem. 

5. Divide 7942851265321 by 12500000. Ji, i\^AAA/\Ar rem 

6. DivWe 18515952875 by 112000. * JJ. rflWro rem 



Miscellaneous Questions on the foregoing, ' 
Q. What is the sulMeet vHiidi you have now been altending to called ? 

A. Arithmetic. 

Q. From what yoa have seen of it, bow would you define it T 

A. It teaches the various methods of computing 
by numbers. 

Q. What rales have you now been through T 

A, Notation or Numeration, Addition, Subtrac* 
tion, Multiplication, and Division. 

Q. How many rules do these make 7 

Q. What are these rules sometimes called 7 

A. The fundamental rules of arithmetic. 

Q. Why 7 

A, Because they are the foundation of all the 
other rules. 

Q. To denote the operation of these different rules, we have certain 
characters ; what is the name of these characters 7 

A. Signs. 

Q. What do two horixontal straight lines signify \ thus, 100 cents a» 
1 dollar 7 

A. Equal to ; as, 100 cents = 1 dollar, read, 
100 cents are equal to 1 dollar. 

Q. What does a horizontal line crossing a perpendicular tell you lo 
do \ thuS; 6 + 10 s 16 7 

A. To add ; thus, 6-|-10=l6, read, 6 and 10 
are 16. 

Q. What else does this sign denote 7 

A'. A remainder after dividing. 

Q. What does one horizontal straiebt* line tell you to do: thus. 
S-.6 = tf ^ ^ \ ' 
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A. To subtract ; thus, 8 — 6 = 2, read, 6 from 
8 leaves 2. 

Q. What do two lines, crotsing^ each other in the fonn of the Ro- 
man letter X, tell you to do 3 thus, 6 X 8 »48 1 

A^ To multiply; thu8,.6x8 = 489 read, 6 times 
8 are 48. 

Q. What does a horiz<mtal line, with a dot ahore and below it, tcU 
you to do J tbus^ 8-^2 s4 T 

A. To divide 5 thus, 8 -r- 2 = 4, read, 2 in 8, 
4 times. 

Q. By coasultuM^ IT XVIL you will ^eroeire that Division may be 
leprmaled in a different manner ^ how is this done 7 

A. By writing the divisor under the dividend, 
with a line between them ; thus, f = 2, read, 4 in 
8, 2 times. 

Q. VIThal does -^signify, then t ^aigwfyt ^T ^1 H^t 

iCt me see you write down on the slate the tigus of Addition, Sub 
i<Mi, Moltiplicatien, and Division. 



Lei 
tracti<Mi 



Perform the following examples on the slate, as the 

signs indicate. 

1. 87834 +284 +65 4. 32 r|- 100 » 88315, .^M. 

2. 876345723 -'967001345 k 609344379, ./9i». 

3. Q9278;t578 X 27839421 s 19286721529249338, ^ns 

4. 202884150 -«. 4025 = 50406, jfM. 

5. 2600— 600 » 2000 + 1828 =3828, .^M, 

6. 3600~400s=3200x 4b 12800, .^R< 

7. -"i^*F^ =20000, w«jw. 

8. a^ ^ ^ =as 18, .^it*. 

^- -^ + ¥ + ¥ + -V^ + ¥-28,.^. 

10. What is the whole number of inhabitants in the world, 
there being, according to Haasel, in each grand division as fol- 
lows ; — ^in 

Europe, one hundred and eighty millions ; 
Asia, three hundred and eighty millions ', 
Africa, ninety-nine mtHiojis ; 
America, twenty-one millions ; 
Australasia, &c. two miUiona? A, 682000000. 

5* 
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11. What Mras the ntkmber of iiih«bitaiit8 in the ibllowing 
New England towns, in 1820, there being in 



Portland, 8,581 

Portsmouth, 7,327 

Salem, 12,731 



Boston, 43,898; 

Providence, 11,767; 
New Haven, 8,327? 
A. 92,031. 

12. What was the number of inhabitants in the followiajf 
towns, there being in 

New York, 123,706 
PhUadelphia, 108,116: 



Baltimore, 62,738 

Washington, 13,247 
Albany, 12,630 



Norfolk, 8,478 

Bichmond, 12,067 

Charleston, 24,780 
Savannah, 7,523 

New OrleCns, 27,176 ? 



A, 400,461. 

13. How many more inhabitants were there in New York 
than Philadelphia ? Philadelphia than Baltimore } Baltimore 
than Boston ? Boston than New Orleans .' New Orleans dian 
Charleston? Charleston than Albany? Albany than Provi- 
dence ? Providence than New Haven ? A. Totol, 115,379. 

14. At 73 cents a bushel, what will 42 bushels of salt cost? 
What will 800 bushels ? A, 61466 cents. 15. What Will 2970 
bushels ? What 8900 bushels ? A. 866510 cents. 

16. James had 37 cents, William 10 times as many as James, 
Rufu8<45 times as many as William, Thomas 26 times as many 
as Rufus,. Harry 45 times as many as Thomas, and Stephen 
24 times as many as Harry; how many did they all have? 
A, 162487757. 

17. There are 60 minutes in one hour ; how'many hours are 
there in 120 minutes ? In 4800 minutes ? A, 82 hours. 18. In 
172800 minutes ? In 1036800 minutes ? A. 20160 hours. 



k 



FEDEBAIi MONCY. 

If XXI* Repeat the 

TABL.E. 

« * 

10 mills (m.) .... b»)» ... 1 ce^t strn ct. 

10 cents . make ... 1 dime . . . . iipa di. 

10 dimes makB ... 1 dollar .... aign $. 

10 dollars main ... 1 eSlgle . . . . n^i C 

1. At 10 mills a yard, how many cents will 4 yards of cloth 
cost? Wmeyards? WillS? 
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2. How many miUs are 3 cents ? 3 cents ? 4 cents ? 5 
cents ? 8 cents ? 12 cents ? 

3. How many cents are 2 dimes ? 5 dimes ? 6 dimes ? 
7 dimes ? 11 umes ? 

4. How many dimes are 2 dollars ? 5 dollars ? 7 dol- 
lars ? 10 dollars ? 12 dollars ? 

5. How many eagles are 20 dollars? 80 dollars? 40 dol- 
lars? 60 dollars? SOddlars? 100 dollars? 120 dollars? 

(. How many cents are 4i pence ? A, 6|. 

). How many cents are 9 pence ? A, 12j. 

[• How many cents are 18 pence, or 4 of a dollar? 

A, 25. 
\, How many cents is i of a dollar? A. 50. 

\ How many cents is i of a dollar ? A. 75. 

amr many cents is one dollar ? t^. 100; 

\ How many cents is a pistareen ? •/}. 20. 

f. How many cents is hiuf a pistareen? A» 10. 

f. How many 9 pences in a aollar ? A, 8. 

\ How many 4 pence-halfj[>ennies in a dollar ? .4. 16. 

6. You buy 4 yards of cloth for $1, and give the shop- 
keeper two fifty-cent bits ; how much change must be give 
you ? 

7. "You buy some calico to the amount of 17 cents, and 
give the clerk a pistareen; how much change must he 
give you ? 

8. X ou give a pistareen for 1 fish ; how magnents must 
you ^e for 2? For 3? Por5? For7? FoW? For 12? 

9. \Vhat will 2 yards of ribbon come to in cents, at 4i 
pence a yard ? At 9 pence ? At i of a dollar ? At i a dol- 
lar? At I of a dollar? 



Q. What » Ike coin of the United States called ? 

. A. Federal Money. 

Q. When established ? 

A. A. D. 1786. 

Q. By what authority ? 

A. Congress. 

Q. Which is the money unit ? 

A. Dollars. 

Q. What place do dollars occupy, then ? 

A. The place of units* 

Q. How are dollars distinguished from dimes, cents, and mills 9 
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A. By a comma, or .separatrix, at th^ right of 
dollars. 

Q. Wkat are the figures on the left t>f doUan T 

' A, Eagles. 

Q. What is the first figure on the right of doll^ T 

A. Dimes. 

Q. What is the second figuxe T 

A. Cents, 

Q. What is the third figure? 

A. Mills. 

Q. How many <^ these coins are real T 

A. Four. 

Q. Name them. 

A, The eagle, the dollar, tfie dime, ^d the 
cent. 

Q. Which is a gold coin ? 

A, The eagb. 

Q. Which are the silver coins 7 

A. The dollar and the dime. 

Q. Which is a copper coin ? 

A. The cent. 

Q. Which is imaginary ? ^ 

A, The mill, as there is no piece of money of 
that denomination.* 

Q. What«pe^aII the denominaUons of Federal Money 7 

A. Mills, cents, dimes, dollars, and eagles. 

Q. How many of these denominatibns are used in accounts, and 
what are they ? 

A. Three ; dollars, cents and miHs. 

Q. What are dollars and eagles called in accounts 7 

A, Dollars. 

Q. What are dimes and cents called 7 

A. Cents. 

JVbte.— The names of coins leu than a dollar express their value. Mill is 
contracted from MOUy the Latin for thouatmd; Cent from Centum^ the Latiq 
lor hundred} and Dime from Disme, the French for tmiik, 

Q, What does this character, g, placed before numbers, denote 7 

A, Federal Money. 

Q. As 10 mills make 1 cent, 10 cents 1 dime, &c., increasing from 
right to left like whole numbers, it follows that any question in I^deraS 



* There are, howeTcr, half eagles, and half-diaies, real coins 
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Honey may be perfonned as in whole numbers ; also that dollars, cents, 
and mills, may. oe called either all mills, or ul eents and mifls : thus, 
4 dollars^ 25 ceuts^ and 6 mills, may be read, 4S66 mills, or 4S5 cents 
and 5 mills 3 but, m order for this, it will scMnetimes be nec^sary to 
write ciphers between the dSfferent denominations 3 when, then, the 
eedts are less than H), where most a cipher be ptaced in wnthifp cents 
with dollars T 

A. Between the cents and dollars. 

(^ WJiy m tm? 

A. Because, as 100 cents make 1 dollar, cents, 
of course, occupy two places ; hence, when the 
cents are less than 10, they must occupy the 
units' place of cents, and a cipher the tenfi^ place 
of cents. 

Q. In writing down miUs with dollars, when there are no eents, 
how many ciphers nust you place between them and dollars t 

A. Two. 

Q. Why? 

A. Because, as there are two places for cents, 
when there are no cents, these places must be 
filled with ciphers. 

Q. How are S^ dollars and 5 ■ttUswrhften down, then t 

A. % 2,005. 

Q. How are 3 doflan and Scents written down, then? 

A. $ 3,02. 

Q. How are 7 dellara and 8 mills written down ? 

A» ^ T,Uuo. 

Q. How are 9 deUan and 1 cent written down ? 

A. $ 9,01. , ' 

Q. How are 1 dollar, 1 cent, and 1 mill written down ? 

A. $ 1,011. 

Q. How are 20 dollars and 50 eents written down ? 

. A. $ 20,50. 



•REDUCTION OP FEDERAL MONEY. 

H XXII* Q. What wonld yon call the ehaaghig of wnbefs 
ftom one name, or denomination, to another^ retaining tlw sahm Yakir ; 
as, 200 cenU into 2 dollars ? 

A. Reduction 
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RUIiE. 

Q. How many mUIs in 1 cent 7 In 8 cents ? . In 9 cents 7 
Q. What, then, do you multiply by, to brin^ cents into mills 7 

A. Multiply by 10 mills, that is, annex one 
cipher. (See IT XII.) 

Q. HoV many cents in 20 mills 7 In 60 mills 7 In 80 mills 7 
Q. What, then, would you divide by, to bring mtfls into cents 7 

A. By 10 mills ; that is, cut off ^e rigfat-hand 
figure. 

Q. How many cents in 1 dollar 7 In 2 dollan 7 In 8 dolhin 7 

Q. How many ciphers, then, do you annex to d<dlars, to bring them 
into cents 7 

Q. How many dollars in 200 cents 7 InQpOcents? 

Q. How many figures, then, would you cut off, to bring cents into 
dollars 7 

Q. As anneadng two ciphers to dollars brines them into cents, and 
one to cents brings cents into mills, how many opfiers, then, woula you 
annex to dollars m all, to bring them into mills 7 

A. Three. 

Q, How many mills, then, in 2 dollars 7 In 8 dollars 7 
Q. How many figures would you cut off, to bring mills back into 
dollars 7 

A. Three. 

Q. How many dollars in SOOOmiUs 7 In 5000 mills 7 



1. Reduce 

2. Reduce 

3. Reduce 

4. Reduce 

5. Reduce 

6. Reduce 

7. Reduce 



Exercises for the Slate. 

3, 1 c. 1 m. to mills. A, 
3y 75 c. to mills. A. 

^, 6 c. to mills. A. 



8, S5o. 8 m. to mills. 
4, 28 c. 1 m. to mills. 
480, 6 c. to mills. 
48 to mills. 



2011 mills. 

3750 mills. 
20060 miUs. 
A. 25821 mills 



A. 540599 mills. 



8. Reduce 7680 mills 

9. Reduce 1865 milk 

10. Reduce 172 cents 

11. Reduce 1189 cento 



12. Reduce 

13. Reduce 

14. Reduce 

15. Reduce 

16. Reduce 

17. Reduce 

18. Reduce 
19 Reduce 



260 
130 

2, 45 c. 
# 24,06 c. 

1265j|cte. 
137| cte. 
1212^ cto. 
12000 cte 



to dollars, 
to dollars, 
to dollars, 
to dinars. A. (23, 15 c. 5 m. 

to cents, 
to cents, 
to cent^« 
io cento. w9. 41651 cento. 

to dollars, 
to dollars, 
to dollars, 
to dollars. A. $ 146, 15 c. 5 m. 
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ADDITION OF FEDERAL MONEY. 

H XXni* *1. What will 20 pencils come to, at 5 cents 
for 10, and 10 dimes for 10 ? 

2. What is the supi of 50 cents and 5 dimes ? 

3. What is ihe smn of 6 cents, 12 cents, 20 cents, and 2 
dimes.' . 

4. If you give 25 cents for a top, 25 cents for a knife, and 
1 dime for a slate, how much do they all come to ? 



Q, What is this, which you have now been doing, called ? 

A. Addition of Federal Money. 



1. A man bought a waff on for ^32,50, a harness for ^15,20, 
aud a whip for ^1, 8 c. ; what did the whole cost ? 

Q. How do you perform this opera 
tion? 

^. 1 place dollars under dollars, 
cents under cents, adding as in Sim>' 
pie Addition. 

Q. Why is there a cipher placed 
between the $1 and 8 cents ? 

A. Because .the cents are less than 
10. 



OPERATION, 
t. CtS. 

32,50 

15,20 

1,08 



Ans, $48,78 

From the preceding remarks we derive the following 

Q. How do you write down cents, dollars, &c.? 

A. Cents under " csnts, dollars under dollars, &c. 

Q. How do you ad<' / 

A. As in Simple Addition. 

Q. Where is the separatrix to be placed 7 

A. Directly under the separating points above. 

More Exercises for the Slate, 

2. What is the amount of 3 dollars 2 cents, 2 dollars 5 cents, 
7 dollars 8 cents, 9 dollars 1 cent/l dollar 1 cent 1 mill, and 20 
dollars 50 cents? ^. ^42,671. 

3. Bought a chaise for $126,18, a watch for $280,25, a coach 
for $850,62, a hat for $6,50, and a whip for $2,98; how much 
did ul these articles come to ? .4. $1266,53. 

4. Bought a cap for $7,50, a coat for $12,18, a pair of silk 
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stockings for $1,62, and a cane for $2;87; what was the cost of 
the ^ole ? A, $2447. 

5. If I give ten dollars one cent for a cart^ fifty dollars for a 
yoke of cattle, seren dollars twenty cents for a plough, sixty- 
five dollars for a horse> thirty-seven dollars fifty cents for somg 
hiu^, how much will all these come to ? A, $169,71. 

6. If ^ of an oranffe be worth % cents, how much is } worth ' 
How much is a whole orange worth ? 

7. If } of a vessel he worUi $25000,50, whsft is the Whole ves- 
sel worth ? A. $75001,50. 

8. If I of a vessel be worth $3700^2, what is a whole vessel 
worth ? A. $14800,48. 

9. If i of a vessel be worth $10000^, what is f worth? 
f? t? |?andwhatpartUi? -«. f = $20001, f = 30001,50, 
ts=$40002, is:$50002,50, or the whole ? 

S^ The learner will perceiTe, that the figures, hereafter annexed to each 
separate (^aestion, show the correct answer, when the proper value is assigned 
them, which he must of course do, before he can obtain the total amount 
whicn follows. This will furnish a proper exercise for the judgment of the 
pupil, unattended by any discouragement arising from a long and tedious 
process. 

r'r For the convenience of the teacher, there is inserted in the Kpi a faXt 
complete answer to each separate process above alluded to. 

10. If iV ^^ ^^ stock in a bai^, be worth $2356,56, what is, 
^ worth P-471312. A worth ?-^42e24. A. $14139,36. 

11. Bought a quart of brandv for 62^ cents, a quarter of flour 
fbr 1 dollar 37^^ cents, a pouna of sugar for 12JI cents, 2 yards 
of cotton cloth for 75 cents, 1 vest pattern for 67j| cents, 1 dozen 
of buttons for 8 cents,- and 2 cotton balls for 6 cents ; how much 
did the whole amount to ? A. $3,89. 



SUBTRACTION OF FEDERAL MONEY. 

IT XXIY« 1. If you buy a top for SO cents, 12 marbles 
fbr 20 cents, 6 oranges for 10 cents, and sell them fdrS 
dimes, shall you make or lose \rj trading ? 

2. Your father ^ve you 15 mills, 4 mills, 1 mill, 2 dimes, 
28 cents ; and said, tfaiat if you would tell him how much 
more it would take to make a ddlar, he would give you as 
much more ; how much did it take .' 

9. You bought a yard of ribbon for 24 cents, gave \ to 
your sister, and sold the rest at 10 cents for a quarter of A 
yard ; did you make or lose ? and how much ? 



r, 
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4. If 3 dollars buy one yard of cloth, what is J of a yard 
worth? 

5. A, B, and G, buy a chaise for 90 dollars ; A pays J of 
it ; how many dollars do B and C pay ? 

RUIiE. 

Q. How do you write the numbers down ? 

A. As in Addition of Federal Money. 

Q. How do you subtract ? 

A. As in Simple Subtraction. 

• Q. How do you place the separatrlx ? 

A. As in Addition of Federal Money. 

Exercises for the Slate, 

1. A man owed $36,465, and paid |{27,696; how much did 
he then owe P 

OPERATION. 

$36,465 
$27,696 

$ 8 , 7 6 9, ^. = 8 dollars 76 cents 9 mills. 

2. Tou borrow $536,15, and pay $236,18; how muoh remains 
unpaid? Jt. $299,97. 

3. A merchant bought a quantity of coffee for $526,50,s.vhich 
he afterwards sold for $626,255 ; how much did he make by 
the sale ? w^. $99,755. 

4. My travelling expenses on a journey were as follows, 
viz.; stage fare, eighteen dollars; hoard, nine dollars fifty cents; 
carrying trunk at different times, seventy-five, cents ; private 
conveyance at one time, six dollars thirty-seven and a half 
cents; and at another, seven dollars; how much had I left, on 
my return home, of two 50 dollar bills, whicA I took with me ? 
.a. f58,37i. 

5. From two dollars take twenty cents. A. $1,80. 

6. From 5 dollars take one mill. A. $4,999. 

7. From one dime take one cent. A. $0,09. 

8. How much must you add to three dollars twelve and a 
half cents, to make four dollars ? .^.$,87^. 

9. Subtract 37Ji cents from 50 dollars. A. $49,62^. 

10. From 4 dollars take 3 dollars 99 cents and 9 mills 
^. ^0,001. 

I X. Suppose I owe the following sums ; to Y, $60, 1 cent ': 
to C3-, $35(3, 7 cents ; to P, $23,50 ; to D, $700 ; and my whole 
tk IS worth no more than $1000 ; am I in debt more than I 
-vrorth ? and how much ^ A. $139,58 more than I am worth 
6 
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MULTIPLICATION OF FEDERAL MONEY. 

IT XXV. 1. What will 20 yards of cloth come to, at $2 
per yard? At $4.? At$6.J> At $10? 

2. What will 10 yards of tape come to in cents, at 3 mills 
ayard? At 8 «ulls? At 2 cents? At9cents? Atl5 
cents ? At 12 cents ? 

3. How many 9 pences are there in a dollar ? How many 
4i pences ? 

4. At 4i pence a yard, what will 2 yards of ribbon come 
to in cents? What will 3 yards? 4 yds.? 8 yds.? 12 
yds.? 16 yds.? 20 yds.? 24 yds.? 32 yds.? 48 yds.? 
56 yds.? 64 yds.? 

5. What wUl 2 oranges come to in cents, at 2 dimes per 
orange? WhatwiU3? 5? 6? 7? 9? 12? 15? 



Q. What is this, which you have now been doing, called ? 

A. Multiplication of Federal Money. 

RULE. 

Q. How IS the multiplicand to be written down ? 

A. As in Addition of Federal Money. 

Q. How do you multiply 7 

A. As in the simple rules. 

Q. How many places do you retain in the product for cents and 
mills? 

A. As many as are in the multiplicand. 

Exercises for the Slate. 

1. At 25 dollars 6 cents 5 mills a month, what will 6 months 

labor cost ? , 

OPERATION. 

$25,066 
6 



\ 



Ans. $150,390= 150 dollars 39 cents. 

2. If one pair of shoes cost $2,25, what will 2 pair cost ?-450 
3 pair co8t?-675. 4 pair cost?-900. 5 pair cost?-1125. T 
pair ?-1575. ^ pair P-2025. A. $67,50. 3. What will 12 pair 
cost ?-2700. 15 pair cost ?-3375. 18 pair P-4050. 23 pair ?- 
5175. -a. $153. 4. What will 26 pair co8t?-5850. 37 pair^ 
eo8ti'-^S25. 53 pair cost i'-lld25. 75 pair costP-16875. Ji. 
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$429,75. 5. What will 85 pair cost P-19125. 150 pair cost .?- 
33750. 183 pair cost .?-41175. 165 pair cost P-37125. A, 
$1311,75. 6. What will 250 pair cost F-56250. 800 pair cost ?- 
180000. A. $2362,50. 

7. If your travelling expenses for one day are 48 c. 5 mills^ 
how much will the travelling expenses for one year, or 365 
days, amount to at that rate } A. $177,025. 8. How much will 
the travelling expenses for 2 years .^-354050. For 3 years ?- 
531075. For 5 years .?-885125. For 6 years .?-1062150. A 
5^2,40. 9. For 7 years P-1239175. For 9 years?-1593225. 
For 10 years P-1770250. A. $4602,65. 

10. What will 2 hogsheads of wine come to, at $32,50 for 
one hogshead .^ A. $65. 11. What will 3 hogsheads come to?- 
9750. What will 12 .^-SgOOO. What will 15 .M8750. 4- $975. 
12. What wUl 25 hogsheads come to?-81250. What will 35 
hogsheads P-113750. 150 hogsheads P-487500. A. $6825. 

13. If -rirr of ^ bank be worth $365,155, what is -j-§^ worth .? 

A. $730,31. 14. What is ^ worth i>-1095465. y^xy worth ?- 

1825775. tStt worth P-2190930. A. $5112,17. 15. What is 

^ worth i'-2921240. -^ worth P-4381860. iVV worth ?- 

5477325. A. $12780,425. 16. What is -^ worth ?-5842480. 

-^^ worth .^-7303100. -^a worth P-9128875. A. $22274,455. 

17. What is -^ worth P-10954650. -^^ worth P-12780425. 

^^ worth P-14606200. A. $38341,275. 18. What is ^ 

worth P-16431975. -^ worth P-18257750. .^ wortli .'- 

20083525. A. $54773,25. 19. What is -^ worth .?-21909300. 

T^ worth P-23735075. -^ worth ?-24465385. j?. $70109,76. 

20. What is H^ worth .?-27386625. Hjs wor>h .?-28847245. 

^ worth P-32863950. IM worth .?-36515500. A. $125613,32 



• DIVISION OF FEDERAL MONEY. 

IT XXITL 1. You ffive 12 cents and 5 mills for 2 sticks 
of twist ; how much is tiiat for one stick .^ ^ , 

% If you give 2 dimes and 5 cents for 2 slates, how much 
are the slates' apiece 1 

3. If 28 pounds of tea cost 28 dollars, what wiU 1 pound 
cost? What will 8 pounds ? 5 pounds ? 22 pounds ? 

4. If 20 cwt. of hay cost $40, what will 1 cwt. cost ^ 
What will 7 cwt cost.^ 11 cwt..? 15 cwt. ? 1 cwt, or 4 
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qrs. ? 2 qrs. ? 1 qr., or 28 pounds ? 14 pounds ? 7 pounds? 
3i pounds ? 



1. If 12 yards of cloth cost $175,50, what will 1 jard cost ? 
OPERATION. 

12)175,60,0 ^ ^ 

' f cts. m. 

Ans, 14 62 5 mills = 14, 62, 5. 



Q. How do you 
perform this exam- 
ple? 

A. I divide as in 
whole numbers. 



Q. Where do the 5 mills come from ? 

A. In dividing the cents, there is a remainder, which, by ' 
annexing a cipher, makes 60 mills, in which 12 is contained 
5 times, that is, 5 mills. 

From this example we derive the following 

BUL.E. 

Q. How do you divide ? ■ 

A. As in Simple Division. 

Q. Wiiat will the quotient be ? 

A, The answer, in the lowest denomination of 
the dividend, which may then be brought into 
dollars. 

More Exercises for the Slate, ' 

2. If you -divide $35001,50 equally among 125 sailors, how : 
many dollars will each have P A. $^0,012. 

3. If a bank be worth $30515,50, what is Yhn ^^ i* worth ? 
A. $305,155. . j 

4. If a vessel and cargo are valued at $20000, what is -r^ i 
worth ? A. $714,2854-. 4 

5. 16 men draw $2050,65 in a lottery ; how much is eacli 
man*s part, if it be equally divided among them .'* A. $128,165-f-. 

6. If a man's salary be $3650,40 a year, what is that a day p | 
A. 10 dollars, 1 mill-j-. 

7. Bought 36 lb', of sugar for $10,50 ; what is that a pound > 
A. $,291 = 29 cents, 1 mill4-. 

8. If you buy 383 yards of broadcloth for $5036,50, what is 
that a vard ? A. $13,15-|-. , 

9. If a man's wages be $365,40 a year, or 52 weeks, what is 
that a week ? A. $7,026+. 

10. Divide $1000,60 equally among 2 men.-50030. Among ^ 
3 men.-333533. Among 4 men.-2S)15. Among 6.-16676# 
Among 8.-125075. A. $1375,824+ . 11. Among 10.-1OOO6* 
Among 15.-66706. Among 18.-55588. Among 25.-400^ 
A, $262,378-1-. 12. Among 28.-35735. Among 35.-28588 
Among 40.-25015. Among 45.-22235. Among 60.-16e76" 
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.1 $128^94-. 13. Among 70.-14294. Among 85.-11771. 

Among 95.-10532. Among 100.-10006. Among 150.-667. 

A. $53273+. 14. Among 200.-5003. Among 240.-4169. 

Among 3G0.-2779. Among 400.-12501. Among 550.-1819. 

A. $l(),271-f-. 15. Among 17.-58858. Anionir 10.-52663. 

Among 89.-11242. Among 98.-1021. Among 199.^028 
A. 138 dollars, 1 mill-f . 

IT XXVII. To MULTIPLY BY ^, ^, g, 54^, &C 

1. How much is i of 10? ^ofl8.? iofl6? -J of 20? 

RUL.E. 

Q. To multiply 4 by % we take 4, 2 times ; to multiply by 1, we 

take 4, 1 time ; and to multiply 4 by i|, we take 4, ^ a time, that is, tht 

. Ao//' of 4, and to get this, it is plain that we must divide 4 by 3. From 

these remarks what s^pears to be the role for multiplying by i, i, it 

A. Divide the multiplicand by the figure below 
the line. 

Q. How much is i of 20? f ofSO? iofl2? f ofl2? foflS? 

Q. In these examples, we divide by 5 to geii of 20 : then it is 

plain, that 7 is 2 times as much as i, that is, we multiply -^ of 20, which 
IS 4, by 2, makings : but we might multiply 20 by the 2 first, and divide 
by the 5 afterwards ; thus, 2X^ = 40-7-5; 8 times, the same result as 
before : how, then, does it appear that we can proceed to multiply by 

A. Divide the multiplicand by the figure below 
the line, and multiply this quotient by the figure 
above the line ; or multiply first, and then divide. 

Exercises for the Slate. 

1. What will 2^ yards of cloth cost, at 28 cents a yard ? 
OPERATION. Or^ 

28 7)28 28 

— ^ 4 = a. of 28. Z 

56 5 7)140 

20 — 

— 20 = 1^ of 28. 20 
9,76 Ans, 

Q. How do you multiply by the 2, in 2f ^ 
A As usual. 

6* 
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Q. How do you proceed next ? 

^. I get -f of 28, making 4 ; then multiply the 4 by 5, 
making 20. 

Q. What do you do with the 20 ? 
A, I add it to 56, making 76. 

More Exercises for the Slate, 

2. At 30 cents a bushel, what will l&iV bushels of oats cost? 

3. Tell me how many yards 50 rods are, or multiply 50 by 5|. 
A. 275. 

4. What will 22i^ yards of cloth come to, at $11 a yard .'•<« 
245. What will 22^ .?-246. What will 23tV?-260. 3^?- 
42. 3liJ.?-351. 99A:?-1095. A. 2239. 5. What wiU 2f 
yards come to, at $12 a yard ?>33. What will 5^ i"-^. 6f ?- 
80. 8A?-105. 10i.?-122. 15t?-186. 25| •'-306. j?. $898. 

6. If a man's salary be $1200 a year, what will 2^ yean 
come to P-2420. What wUl 3jV ?-3630i 5^.?-6040. 8|^J.?- 
10710. 12f^S i>-15598. A, $38398. 

IT XXVm. When the Price is an Aliquot Part 
OF A Dollar, or, Practice. 

1. At 50 cents a bushel, what will 2 bushel^ of apples 
cost? What will 4 bushels ? How much is i of 4 ? How 
much is ^ of 8 ? What will 8 bushels cost, then ? How 
much is i of 12 ? How much will 12 bushels cost, then ? 
How much is« i of 40 ? What will 40 bushels cost, tlien ? 
How much is i of 100 ? What will JOG bushels cost, then? 

2. At 25 cents a peck, what will 2 pecks of salt cost P 
Will 4 pecks cost ? Will 8 pecks cost ? How much is J 
of 8 ? How much' is J of 16 ? Will 16 pecks cost, then ? 
How much is i of 20 ? Will 20 pecks cost, then ? How 
much is i of 400 ? Will 400 pecks cost, then ? 

3. What will 2 oranges cost, at 12J cents apiece ? Will 
4 oranges? Will 8 oranges? Will 16 oranges? How 
much w \ of 16? How much is | of 24 ? Wliat will 24 
oranges cost, then ? How much is i of 80 ? Will 80 
oranges cost» then ? 

4. At 6i cents a pint, what will 2 pints of ale cost ? What 
will 4 pints cost ? 8 pints ? 16 pints ? How much is -j^^ 
of 16? How much is tV of 82? Will 32 pints cost, then ? 
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Q. What part of a dollar is 50 cents ? 

A. 1. 

Q. Why ? 

A. Because 2 times 50 c. are 100 c. = $1. 

Q. What part of a dollar is 25 cents ? 

A. 1. 

Q. Why? 

A. Because 4 times 25 c. are 100 c. = $1. 

Q. What are these even parts called ? 

A. Aliquot Parts. 

Q. When, then^ one number is contained in another exactly 2, 3, 4, 
&c. times, What is it called ? 

A. An Aliquot Part. 

Q. What is the method of finding the cost of articles; by taking 
aliquot psirts, usually called 1 

A. Practice. 

Repeat the Table of the aliquot parts of a dollar. 



Cts. 








Cts. Ct9. 


50 = 


i 


Of a dollar, 


becauM 


2x50 =100 = 


33i = 


i 


of a dollar, 


bccauM 


3x 33^=100 = 


25 = 


i 


of a dollar, 


because 


4X25 =100 = 


20 = 


i 


of a dollar, 


beeaiue 


5x20 =100 = 


16f = 


i 


of a dollar. 


becauae 


6X lOf— 100-- 


I2X — 


i 


of a dollar, 


becaoM 


8x 12^=100 = 


10 = 


I 


of a dollar. 


became 


10 X 10 — 100 — 



6i = tV of • dollar, b«»»e 16 X 6^= 100 = 
5 =z^ ofB, dollar, becau* 20 X 5 = 100 = 

« 

BXJIiE* 

r 

Q. From the illustrations now sriven, what appears to be a concise 
rule for calculating the cost of articles, when the price is an aliquot part 
of «i dollar ? 

A. Divide the number of gallons, yards, &c. 
by the number of aliquot parts which it takes of j 
the price to make a dollar. j 

Q. What will the quotient be ? 1 

A: The answer, in dollars.- 

Q. For example, what would you divide by, when the price is 60 j 
cents t 33^ cents ? 26 cents ? 20 cents 1 16) cents ? 12^ cents 7 ; 
10 cenU 7 6^ cents 7 5 cents 7 



8)360010,00 

$45001,25, Ans. 
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^ Exercises for the Slate. 

1. What will 360010 yards of cloth cost, at 12i cents a yard f 

OPERATION. yis?r, fr '^'^ ^'''' ^* *^' *"■ 

^. 12^ cents = | of a dollar. 
Q. How do you obtain the 

25 cents in the answer ? 
.^. I annex 2 ciphers for 

cents, and continue dividing. 

2. What cost 2640 bushels of rye, at 50 cents a bushel ? A. 
$1320. 

3. At 25 cents a bushel, what will 4680 bushels of potatoes 
cost P-1170. Will 3600 bushels cost .?-900. Will 4200 bushels 
cost?-1050. A. $3120. 

4. At 6^ cents, or -j^ of a dollar, what will 6400 yards of tape 
cost ?-400. Will 32000 yards ?-2000. Will 128000 yards ?- 
8000. A. $10400. 

5. What will 2700 yards of ribbon cost, at 12^ cents a 
yard P-33750. Will 5400 yards .?-675. Will 1080 yards .?-135. 
A. $1147,50. 

6.' What will 42124 oranges cost, at 5 cents, or j^y of a dollar, 
apiece? A. $2106,20. 

7. What will be the cost of 1200 yards of cloth, at 50 cents a 
yard ?-600. At 33| cents a yard .MOO. At 25 cents a yard ?- 
300. At 20 cents a yard .?-240. At 12i cents a yard .=^-150. 
At 6i cents a yard ?-75. A. $1765. 

8. At 16| cents a pint, what will 2700 pints of brandy 
cost ?-450. At 10 cents a pint, what will 5400 pints cost ?-540 
A. $990. 

9. What will 36002 bushels of salt cost, at $1,12^, or 1 J of a 
dollar, a bushel .^ > At $2,25 a bushel I 

OPERATIONS. 
i3)$36002=cQst^t$labushel. 4)36002 
4500,25==costat$,12j|abu. 2 

$40502,25 Ans, 72004s^cost at $2. 

9000,50=costat25c. 

j9n^. $81004,50=:costat$2i. 

10. What will 3700 acres of land cost, at $12,25 ($12^) an 
acre P-45325. What will 3700 acres, at $15,50 ($15^) an acre ?- 
57350. A. $1026,75. 

11. What will 27000 yards of broadcloth cost, at $3,50 ($3^) 
a yard .?-94500. At $2,33^ ($2J) a yard?-63000. At $1,12^^ 

($1 J) a yard P-30375.. At $4,06^ ($4iV) a yard .?-10968750. 

At $1 ,05 ($l2V) a yard .'-28350. A. 325912,50+. 



k 
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Questions, involving the Principles of the foregoing 

Rules, 

1 . A man bought a farm for thirty-six hundred dollars, and 
stock for the same to the amount of seven hundred and twenty 
dollars ; what did both cost ? and how much did one cost more 
than the other ? Ji. Both, $4320 ; the farm, $2880 the most. 

2. What is the amount of the following numbers, viz., ten, 
thirty, one million, twenty-six thousand, one hundred and one ? 
J. 1026141. 

3. If the minuend be 26002, and the subtrahend 101, what is 
the remainder P-25901. If the subtrahend be 601, and the re- 
mainder 5025, what is the minuend P-5626. Jl. 31527. 

4. If the multiplicand be 4200, and the multiplier 48, what is 
tlie product P-201600. If the product be 201600, and the multi- 
plicand 4200, what is the multiplier ?-48. ^. 201648. 

5. If the divisor be 25, and the dividend 5025, what is the 
quotient .'-201. If the quotient be 201 , and the divisor 25, what 
is tlie dividend .'-5025. If the quotient be 201, and the dividend 
5025, what is the divisor .?-25. A. 5251. 

6. If the sum of two numbers be 1800, and the greater 1000, 
what is the less .'-800. If the less be 120. and the sum 1320, 
what is the greater .'-1200. ^. 2000. 

7. 27003l2 + 724-3 + l=w3»w. 2700418. 

8. 367895437 — 72591 = Mns, 367822846. 

9. 25432 X 67345 =:w^7w. 1712718040. 

10. 360042 -f. 8542 = .^n*. 42i|ff- 

11. 30 0() s:sjins. 9000000gTj7j7j7j'. 

12. Bought 18 barrels of potatoes, each containing 3 bushel^, 
at 25 cents a bushel ; what did the whole cost ? .4. $13,50. 

13. A farmer sold 30 bushels of rye, at 87 cents a bushel ; 30 
bushels of corn, at 53 cents a bushel ; 8 bushels of white beans, 
at $1,25 a bushel ; two yoke of oxen, at $62 a yoke ; 10 calves, 
at $4 apiece ; and 15 barrels 6f cider, at ^2,37^ a barrel ; what 
was the amount of the whole .' ^. $251,o25. 

14. A merchant, failing in trade, nas on hand goods to the 
amount of ^800, and his borrowed money is $2400 ; the re- 
mainder, aner paying his borrowed money, is to be equally 
divided unong 121 creditors ; how much will each receive .' 

Ji. $19iJi. 

15. A grocer bought 4 loads of wood, at $2,25 a load-9 ; 8 
bushels of rye, at $^50 a bushel-4 ; 30 pounds of butter, at 
12^ cents a pound-^5 ; 340 pounds of cheese, at 6^ cents a 
pound-2125 ; for which he paid 5 barrels of flour, at $6,25 a 
Darrei-3125; 35 pounds of sugar, at 8/^ cents a pound-2975 ; 3 
gallons of molasses, at 25 cents a gallon-75 ; 15 bushels of salt, 
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at $1,12^ a bushel-16d75 ; what is the balance between the 
articles bought and sold ? A, ^13,85. 

16. What will be the price of 4 bales of goods, each bale con- 
taining 60 pieces, and each piece 49 yards, at 37^ cents a yard ? 
A, §4410. 

17. How many oranges, at 2 cents apiece, can be bought for 
4 cents? For $2, or 200 cents? A, 102. For $8600? For 
$10000? A. 930000. 

18. How many yards of cloth, at ^ a yard, may be bought for 
4 barrels of cider, at $3 a barrel ? For 8 barrels ? A, 18. For 
28 barrels ? For 50 barrels ? A. 117. 

19. How many gallons of molasses, at 23 cents a gallon, may 
be had for 60 bushels of oats, at 46 cents a bushel ? At 69 cents 
a bushel ? A. 300 gallons. 



FARMERS' BILLS. 

Mr. George SHmpson 

To Rufua PayweUj . . . • Da. 

1828. 

June 5. To 8 barrels Cider, at $2,12i| a barrel, - $17,00 

" 8. To 6 bushels Corn, " ,58 a bushel, ^,48 

$20,48 
July 16, 1828. Received payment, 

Riifus PayweU. 



Tf^ Id the Jr«y, sach examples u the two following have the seTeral 
prices carried oat, which renders the inspection of any erroneous process ex- 
ceedingly easy. * 

■^^Mr, Chauncey, Ackley 

To Charles Thomas, .... D&. 
1828. ♦ 

June 8. To 20 Merino Sheep, at $6 a head, 

" 18. To 25 Calves, " 2,12^ " " 

July 1. To 200 pounds Cheese, " ,06^" pound, 

" 12. To 18 « Veal, « ,08|« " 

Oct. 15. To 18 " Clover-Seed," ,03|" « 

" 18. To 36 bushels Oats, " ,27| " bushel, 

" 20. To 17 « Corn, « ,75 « " 



$210/ Kfi 
Nov. 15, 1828. Received payment, 

Charles Tlumcu, 
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MERCHANT'S Bllili. 

Boston, December 18, 1828. 



Bought of Stephen Notrust^ 
at $,17| a yard, 



Mr, Peter Careful 

3800 yards Calico, 
360 bales Cotton Cloth, each bale 60 

pieces, each piece 24 yds., " ,19| " " 
40 pieces blae Broadcloth, each 37 

yards, « 4,62i " " 

400 yards Carpeting, «« 1,18 « « 

200 pieces Nankin, each 42 yards, << ,39 ** << 



$113651,50 
Received payment, 

For Stephen Notrust, 

John Stimpson, 
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Repeat the 



WINE MEASURE. 



4 gilis (gi.) 

2 pints . . . 

4 quarts . . . 

31^ gallons . . 

42 gallons . . 

63 gallons*. . 

2 hogsheads 

2 pipes . , . 



TABLE. 



Oga pt 

ai^ C[t. 

mgn gal. 

tign bl. 

wga tier. 
ti^ hhd. 

■ign p. 
•ign J. > 

1. At 2 cents a gill, what will 1 pint of molasses cost? 
What will 2 pints ? 4 pints ? 5 pints ? 6 pints ? 8 pints ? 
10 pints ? 12 pints ? 20 pints ? 50 pints ? 100 pints ? 

2. At 24 cts. a gallon, what will 1 qt of ale cost ? What 
will 2 qts. ? i a gallon ? How much will 48 cents buy ? 
WmeOcts.? Will 72 cts.? Will 120 cts.? Will 150 cts.? 
Will 180 cts.? 

3. When rum is a dollar a gallon, what is a barrel worth? 



intkB 
make 
make 
make 
maka 
make 
make 



1 pint, . . < 

1 quart, . . 

1 gallon, . . 

1 barrel, . . 

1 tierce, . . 
1 hogshead, 

1 pipe, . . . 

1 tun,. . . . 



* Ho^^sbeads containiog liquorei, molasses, &c. are of Tarioas capacities, 
generally exceeding 100 gallons 



79 ARITHMETIC. 

What is a hogshead worth ? What is ^ of a hogshead 
worth ? {A hogshead is divided into 63 parts, or gallons ; 

therefore 1 gallon is ^V) What is ^? ^f? f^? 

4. At a dollar a gallon, how many quarts will 50 cents 
buy? Will 82? Will $2,25 ? Will $3 ? Will $3,50? 
Will $4? Win$G? Will $10? Wm$20? Will $30? 

5. At $100 a hogshead, what will 2 pipes of wine cost ? 
What will 3 pipes ? 4 pipes ? 6 pipes ? 1 tun? 3 tuns ' 
4 tuns ? 

(>. How many gills in 4 pints ? In 2 quarts ? In 3 qta. ? 
In4qts.? InOqts.? InlSqts.? In 20 qts.? 



Q. From what you have i»ow been doin^, for what purposes would 
you infer tliat this measure is u^ed ? 

A. To measure wine, spirits, vinegar, oil, cider, 
honey, mead, &c. 

Q. What are the denominations of this measure ? 

A, Gills, pints, quarts, gallons, barrels, tierces, 
hogsheads, pipes, and tuns. 

JVbt0. — The wioe sallon contains 331 solid inches, and is in the same pro- 
portion to the ale gallon of 288 solid inches, as the pound Troy is to the pound 
avoirdupms. 

■ Exercises for the Slate. 

1. In 4 pints how many gills ? In 20 pints how many gills ^ 
A. 96 gills. 

2. How many pints in 16 gills ? In 80 gills ? A, 24 pints. 

3. How many pints in 2 quarts? In 480 quarts? A. 964 
pints. 

4. How many quarts in 4 pints ? In 960 pts. ? A. 482 qts. 

5. in 2 hogsneads how many gallons ? In 4137 hhds. ? A. 
260757 gallons. 



ALE OR BEER MEASURE. 

Repeat the 

TABLE. 

2 pints inakd ... I qUait, .... ■ign qt. 

4 quarts mion ... I gallon, . . . ti^ gal. 

36 gallons make ... 1 barrel, . . . •\gn bar. 

54 gallons make . . . I hogshead . . «gn hhd. 

1. How many pints in 2 quarts ? In 6 qts. ? In 10 qts. ? 
In 20 qts.? In200qtfl..5» In 600 qts.? 
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2.' How many quarts in 8 pints ? In 10 pints ? In 12 
pints? In 20 pints? 

3. What will 1 gallon of beer cost, at 2 cents a quart? 
WTiat will 2 gallons? What will 4 ^ons? Will5gallons? 



Q. From these examples, what would yon infer is the use of this 
measure ? 

A. To measure ale, beer, and milk. 

Q. What are the denominations of this measure ? « 

A. Pints, quarts, gallons, barrels, and hogsheads. 

JVaCe. — A galloo, beer measure, contains 282 cubic inches. 

Exercises for the Slate. 

G. How many pints in 2 quarts ? In 3600 qts. ? ^. 7204 
pints. 

7. How many quarts in 4 pints? In 7200 pts.? ^. 3602 
quarts. 

8. How many gallons in 2 barrels ? In 620 bar. ? Ji. 22392 
gallons. 



Repeat the 



CLOTH MEASURE. 



2j- inches (in.) 


. m*ko 


4 nails . . . 


> • nuuts 


4 quarters . . 


. . make 


3 quarters . . 


. make 


5 quarters . . 


, . make 


G quarters . . 


. make 



TABLE. 

. . 1 nail, ti^ na. 

. . 1 quarter of a yd., iirn qr. 

. . 1 yard, wign yd. 

. . 1 Ell Flemish, . . .i^ E. FI. 

. . 1 Ell English, . . .iffn E. E. 

. . 1 Ell French, . . agn E. Fr. 

1. How many nails in 2 qrs. ? In 4 qrs. ? In 8 ? In 10.^ 
Inn? In 12.^ Inl5.?> 

2. How many quarters in 1 yard? In i a yard ? In 1^ 
yds. ? In 2 yds. ? In 5 yds. ? In 7 yds. ? In 9 yds. ? In 
12 yds. .5 In 20 yds.? In 30 yds.? 

3. At 2 cents a quarter, what will 1 yard of cloth cost ? 
h a yd.? Ih yd.? 2 yds.? 5 yds.? 7 yds.? 9 yds.? 
12 yds,? 100 yds.? 

4. How many quarters in 2 ells Flemish? 3? 5? 7? 9? 
11? 12? 15? 20? 

^ iJow many quarters in 3 ells English? 5? G? 8? 10? 

7 
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6. How many quarters in 5 ella French? 7? 9? 11? 
12? 15? 20? 

7. If ^ of a yard of cloth cost 10 cts^ what cost f ? |? 
i? t? i? f? H? If? li? 1|? U? 2? 3? 
6? 8? 10? 

8. If I of a yard of tape cost 5 cents, what will 1 yd. cost ? 
What will 2 ells Flemish ? 3 eUs English? 4 eUs French? 

Q. From what you have now been doin^, for what purposes would 
you infer that this measure is used ? 

A. To measure all kinds of cloth. 

Q. What are the denominations of this measure ? 

A. Inches, nails, quarters, yards, and ells. 

Exercises for the Slate, 

9. How many quarters in 2 yards ? In 26872 yds ? 

A. 107496 qrs 

10. How many yards in 8 quarters ? In 107488 qrs. ? 

Ji. 26874 yds. 

11. How many nails in 3 quarters ? In 42000 qrs. ? 

A. 168012 na. 

12. How many quarters in 12 nails } In 168000 na. .' 

A. 42003 qrs 

■ 

DRY MEASURE. 

Repeat the 

TABLE. 

2 pints (pt.) .... make ... 1 quart, >i£n qt. 

8 quarts mate ... 1 peck, i^i pk. 

4 pecks make ... 1 bushcl, .... lien bu. 

How many bushels make a chaldron ? A» 36. 

1. How many pints in4qts..9 In 6? 7? 9? 10.? 50? 
100? 20O.5> 

2. How many quarts in 2 pecks ? In 3? 4? 5? 6.» 7? 
8.? 10? 12? 

3. If you give 5 cents for 1 quart of flax-seed, what will 

2 pecks cost? 3 pecks? What will | of a peck ? |? §? 

I? i? I? f? I? How much wUl. 10 cents buy ? 15 
cts.? 20cts.? 25cts.? 30cts.? 40cts.? 

4. How many pecks in 3 bushels ? In 4 ? In 6 ? In 10 ? 
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Inl2? Inl5? In20? In30? In40? InSO? In60? 
In 70? In 80? In 90? In 100? 

5. At 10 cts. a peck, what will a bushel of salt cost? 
WhatwUUofabu.? lofabu.? 2bu.? 3bu.? 4bu.? 
6bu.? 10 bu.? 

6. At 40 ctB. a bushel, how much rye can you buy for 20 
cts. ? For 30 cts. ? For 60 cts. ? For 70 cts. ? For 80 cts. ? 
For 100 cts.? For 120 cts.? For 160 cts.? For 360 cts.?. 



Q. From what yoa have now been doing, for what purposes would 
you infer that this measure is used ? 

A. To measure corn, seeds, roots, fruits, salt, 
oysters, coals, &c, 

Q. What are the denominations of this measure 1 

A, Pints, quoKts, pecks, bushels, and chaldrons. 

Exercises for the Slate, 

13. How many pints in 3 quarts ? In 321 qts. ? A. 648 pts. 

14. How many quarts in 6 pints } In 1284 pts. ? A. 645 qts. 

15. Hci|7 many pecks in 2 bushels ^ In 32 bu. ? *A.' 136 pks. 



TROY WEIGHT. 

Repeat the 

TABIiE. 

24 grains (gr.) . . . mA» . . . 1 pennyweight, nga pwt. 
20 pennyweights . . main ... 1 ounce, . . . . n^D oz. 

12 ounces make ... 1 pound, ... sign lb. 

1. How many grains are there in two pennjrweights ? 

2. What are 2 pennyweights of gold worth, if 1 grain is 
worth 2 cents ? 

3. How many pennyweights in 5 ounces ? In 10? In 12? 

4. You carry 2 ounces of old gold to a goldsmith, and he 
agrees to give you 10 cts. a pennyweight lor it ; how much 
will the 2 ounces come to ? Will3oz.? Will4oz.? WiU 
5 oz. ? 

5. How many ounces in 2 pounds ? In 3 pounds ? In 4 
pounds ? In 5 pounds ? In 6 pounds ? In 7 pounds ? In 
10 pounds ? In 12 pounds ? 

6. What will a silver cup come to, that weighs 2 pounds, 
if you get 1 dollar an ounce for it? If you get 2 dols. ? 3 
dots.? 4 dols.? 5 dols.? 
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Q. How is the fineness of gold expressed 7 

A. In carats. 

Q. How many carats make an ounce 7 

A. 22. 

Q. How many parts is an ounce of silver divided intof 

A. 20. 

Q. What are the parts called? 

A. Pennyweights. 

Q. How many caratd fine is such gold as wifl abide the fire without 
loss accounted ? 

A. 24. 

Q. How many ounces are there in a pound of silver, that loses 
nothmg in trial ? 

A. 12. 

Q. What is that base metal, which is sometimes mixed with gold 
or silver, called 1 

A. Alloy. 

Q. From what you have now been doing, for what purposes would 
you infer that this weight is used ? 

A. To weigh jewels, gold, silver, coin, bread 
and liquors.* 

Q. What are the denominations of this weight 7 

A. Gruns, pennyweights, ounces, and pounds. 

Exercises for the Slate, 

16. In 2 pounds how many ounces ? In 4200 pounds ? 

A. 50424 oz 

17. In 24 ounces how many pounds ? In 120000 ounces ? 

A. 10002 lbs. 

18. How many grains in 4 pounds ? In 3600 pounds ? 

A. 20759040 gr. 



AVOIRDUPOIS WEIGHT. 

Repeat the 

TABLE. 

16 drams (dr.) . . . make 1 ounce, iga oz. 

16 ounces make 1 pOUnd^t sign lb. 

28 pounds make 1 quarter of a hun- ) 

dred weight, ] ^ '^''' 
4 quarters ..... make 1 hundred weight, . *\sa cwt. 
20 hundred weight . make 1 ton, rfgn T. 

* A poutid avoirdupois is heavier than a pound Troy, but an ounce Troy is 
— 'ir than an ounce avoirdupois. 

lound avoirdupois is equal to 14 oz. 11 pwt. 15( erains Trov 
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1. How many ounces in 2 pounds ? In 3 ? In 4 ? In 5 ? 

2. At 2 cents an ounce, what will 2 lbs. of tea cost ? Will 
3 lbs.? Will 4 lbs.? Will 5 lbs.? 

3. How many pounds in 2 qrs. ? In 3 qrs. ? In 4 qrs. ? 

4. What will 2 quarters of raisins come to, at 10 cts. a 
pound ? What will 3 qrs. ? What will 4 qrs. ? 

5. If you give 2 dollars for 1 qr. of flour, what must you 
pay for 14 lbs. ? For 7 lbs. ? For 3i lbs. ? 

6. How many quarters in 2 cwt ? In 4 cwt ? In 5 cwt ? 
In 6 cwt. ? In 8 cwt ? In 12 cwt ? In 15 cwt ? In 20 
cwt ? In 30 cwt ? 

7. At $1 a quarter, what will 2 cwt of sugar cost? Will 
4 cwt? Wilis? Will 6? WiUS? Will 10? Will 15? 
Wm20? Will 30? 

8. How many hundred weight in 2 tons ? How many in 
3 tons ? In 4 tons ? In 5 tons ? In 6 tons ? In 8 tons? 
In 10 tons ? 

9. You buy 2 tons of hay, and pay 1 dollar a cwt. for it , 
wliat will it come to ? What will 3 tons ? What will 4 
tons ? What will 5 tons ? What will 6 tons ? What will 
8 tons ? What will 10 tons ? What will i of a ton ? What 
will J of a ton ? What will ■^? (A ton is divided into 20 
cwt or 20 parts ; therefore gV is 1 cwt) What will ^ ? 

sV? A? i&? W 

10. What will 2^ of a quarter of coffee come to, at 11 cts. 
a pound? What will /^? /^? w^? X? ^ft? What 
will 3 pounds? 5? 7? 9? 10? 



Q. From what you have now been doing-, for what purposes would 
you infer that this weight is used ? 

A. To weigh all coarse goods, that are subject 
to waste, such as hay, flour, &c., and all metals 
except gold and silver. ' 

Q. What are the denominations of , this weight ? 

A, Drams, ounces, pounds, quarters, hundreds 
and tons. 

Exercises for the Slate. 

19. How many hundred weight in 2 tons? In 2832 tonsf 
Ji, 56680 cwt. 

20. How many ounces in 2 pounds? In 104000 pounds? 
Ji. 1664032 oz. 

7* 
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21. In 8 quarters how many hundred weight ? In 240 qrs. :* 
A, 62 cwt. 

22. In 1 hundred weight how many quarters ? A. 4 qrs. In 
4 qrs. how many pounds ? A. 112. 

jVote.— By the lait example it appears, that IIS poonib make 1 hundred 
weiffht ; but in our populous towns, especially seaports, traders buy and sell 
by the 100 pounds. 

APOTHECARIES' WEIGHT. 

Repeat the 

TABLE. 

20 grains (gr.) . . . mak» ... 1 scruple, . . . . si^ 9. 

3 scruples nute ... 1 dram, mffn 5. 

8 drams make . » . 1 ounce, isn. §. 

12 ounces n»k8 ... 1 pound, . . . . siyn !b. 

Q. What is the use of this weight ? 

A, By it apothecaries compoqnd their medicines. 

Q. Do they buy and sell by this weight ? 

A. They buy and sell by avoirdupois weight. 

Q. What are the denominations of this weight ? 

A. Grains, scruples, drams, ounces, and pounds. 

Exercises for the Slate. 

23. How many drams in 2 ounces ? In 4360 ounces ? A. 
34896 drams. 

24. How many ounces in 16 drams? In 6464 drams? A. 
810 ounces. 



LONG MEASURE. 
Repeat the 

TABLE. 

. .3 barley coriis (b. c.) make . 1 inch, Agn in. 

12 inches make . 1 foot, tign ft. 

3 feet. males . 1 yard, aiga yd. 

5 J yards make . 1 rod, pole or perch rd. 

40 rods make . 1 fuflong, . . . . aiffn fur. 

S furlongs make . 1 mile, ngn rn. 

. 3 miles make . 1 league, .... ,,{gn lea. 

69^ statute miles, . . . make . 1 degree on the earth, ^ 
360 degrees, the ciroomference of the earth 
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1. If a man travel one furlong in 5 minutes, how far can 
he go in 10 rainutea ? In 15? In 20? In 30? 

2. How many Imrley corns in 2 inches ? In 3 ? In 4 ? 
In5? In6? In7? In8? In9? In20? 

3. How many inches are 6 barley corns ? Are 12 ? Are 
15? Are 18? Are 21 ? Are 24? Are 27? Are 60? 

4. How many jnches in 3 feet ? In 5 feet? In 12 feet ? 

5. How many rods is 1 furlong ? Are 2 ? Are 4 ? Are 6 ? 

6. How many furlongs in 80 rods ? In 160 ? In 240 ? 

7. How many furlongs are there in 2 miles ? In 3 ? In 
4? In6? In 7? In8? In9? 

&. How many miles in 16 fiirlongs ? In 24 ? In 32 ? In 
48? In 56? 

9. How much is j of a mile ? Is f ? Is § ? Is | ? Is 

i? Is I? Isf? 

10. If you travel a mile in 16 minutes, how much time 

will it take to travel ^ of a mile ? How much f ? f ? J ? 
I? 1 furlong? 4 furlongs? 16 furlongs? 



Q. What is the use of long measure ? 

A, To measure length only. 

Q. What is the use of the league ? 

A. Distances at sea are measured by it. 

Q. What are the denominations of this measure ? 

A. Barley corns, inches, feet, yards, rods, fur- 
longs, miles, leagues and degrees. 

Exercises for the Slate, 

25. How many furlongs in 2 miles ? In 26784 miles ? 
A. 214288 fur. 

26. How many furlongs in 80 rods? In 627360 rods? 
A, 15686 fur. 

27. In 2 rods how many yards ? In 11010 rods ? (To mul- 
tiply by 5i, 8|, &c, consult IT XXVII.) A. 60566. 

^. In 11 yards how many rods ? A. 2 rods. In 66 yards 
how many rods? We cannot easily divide ^ by 6^, but we 
may multiply 66 by 2, making 132 half yards, which we can 
divide by 11, the half yards in 5^ ; thus, 66 X 2 = 132-^11 = 12 
rod«, Ans. Hence, to divide by 5j^, 30|, &c., we need only 
bring the divisor into halves, quarters, <&c., also the dividend 
into the same, and the quotient will be the answer. 

29. In 132 yards how many rods ? In 4224 yards ? A. 792 rods. 

30. How many barley corns in 2 inches ? In 278365 inches ? 
A. 835101. 
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LAND OR SQUARE MEASURE. 

Repeat the 

TABLE. 

144 square inches . . . make 1 fiquare foot 

9 square feet . . . . n-k. 1 square yard. 

304- square yards, or ) t j 

274 square feet, T "* square rod. 

40 square rods .... nmka 1 square rood. 

4 square roods . . . make 1 square acre. 

640 square acres . . . imks ...... 1 square mile. 

1. How many square inches in 2 square feet ? 

2. How many square feet in 3 square yards ? In 4 ? In 
5? In 6? In 7? In 8? In 9? In 10? In 11? In 12? 
In 20? In 30? In 40? In 50? In 60? 

3. How many square yards in 36 square feet ? In 45 ? 
In 54? In 63? In 72? In 81? In 90? In 180? In 
270? In 360? In 450? In 540? 

4. How many square rods in 2 square roods ? In 3 ? In 
4? In 6? In 8? 

5. How many square roods in 80 square rods ? In 120 ? 
In 160? In 240? - 

6. At a dollar a square rod, what will 2 square roods come 
to ? What will 3 ? 4 ? How many rods can you buy for 
120 dollars? For 160 dollars? For 240 dollars? For 
320 dollars ? For 400 dollars ? For 40 dollars ? For 20 
dollars ? For 10 dollars ? What would jV of a rood come 

to? A? A? f»? A? W V W i? 



Q. What is the use of this measure 1 

A. To measure length and breadth only. 

Q. What are the denominations of this measure ? 

A, Inches, feet, yards, rods, roods, acres, and 
miles. 

Exercises for the Slate, 

31. In 2 square roods how many square rods ? In 450 square 
roods ? A. 18080 rods. 

32. How many square acres in 2 square miles? In 2342 
square miles ? A. 1500160 sq. a. 

33. How many square yards in 4 square rods ' In 193600 
square rods? A. 5856521. 
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SOLID OR CUBIC MEASURE. 

Repeat the 

TABLE. 

1728 solid inches make . 1 solid foot. 

40 feet of round timber, or > , . , , 

cfi i" X r u *• u / »n»iw . 1 ton, or joaa. 

60 leet of hewn timber, ) ' 

AlsOf 
27 solid feet make . 1 solid yara. 

128 solid feet, or 8 feet long, \ - j r ^ j 

A J J >! u- 1- ? vuka . 1 cord of wood. 
4 wide, and 4 high, ) 

1. What will a. parcel of wood come to, which is 8 feet 
long, 4 feet high, a&d 4 wide, at the rate of 6 dollars a cord r 

2. If you pay 80 dollars for a ton of round timber, what 
will 80 feet come to ? What will 120 feet come to ? 



Q. What is the use of this measure ? 

A, To measure length, breadth, and depth. 

Q. What are the denominations of this measure ? 

A. Inches, feet, yards, tons, and cords. 

Exercises for the Slate. 

34. In 2 cords of wood, how many soUd feet? In 28 cords? 
i 3840 feet. 

35. How many solid inches in 2 solid feet? In 2800 solid 
u\ci ? A. 4841856 soUd inches. 

36. How many solid feet in 345600 solid inches? In 691200 
.«olid fuches ? A. 600 solid feet. 



TIME. 
Repeat the 

TABLE4 

60 seconds (s.) mate 

60 minutes make 

24 hours make 

365^ days make 

100 years .* make . 1 century,, mgn cen. 

Jilso, 

7 days make . 1 week, . . sign w. 

4 weeks mate . 1 month, . si^ mo. 

13 months, 1 day, 6 hours, make . 1 Julian year. 

12 oalendai' months . . . siakt . 1 year, . . aisii yr< 



1 minute. 


. feign m 


1 hour, . 


. feign h. 


1 day, . . 


. feign d. 


1 year, . 


. dga yr 



«2 ARITHMETIC. 

1. If a man earn a dollar a day, how much will he eam in 
2 weeks? In 5 weeks? In 7? In9? In20? In 40? 
In 4- of a week ? In ^J^ ? In f ? In 4f-? How many weeks 
could you Jiire him for $7 ? For 14? For 28? 

2. A boy is to have $2 a week in a store ; how much must 
the merchant pay him for one month's time ? For 2 ? For 
5 ? For 10 ? How long must he stay to come to 8 dollars ? 
To 32? To 40? To 80? 

3. If a man has $12 a month, what will two months' work 
come to? What will 4? Wh^t wiU 5? What wiU 7? 

What will 9? What will 1 year ? 2 years? ^of&monih? 

^? 1^? «? • 

4. How many seconds in 2 hours ? In 3 ? In 4 ? In 5 ? 

In 6? 

5. If a watch click once in one second of time, how many 
times will it click in two minutes? In 3? In 4? In 5? 

In 6? How ma^y times in ^ of an hour ? In f^ ? In ^ ? 

6. How many minutes are there in 1 hour ? In ^ an hour? 

[n i? In f ? In ^? In ^? In IJ? In 2? In 4? 
In 10? 

7. How many hours in 2 days? In 3? In i? In i? 

? In A? Inii? 
How many days in 2 weeks ? In 4 weeks ? In 6 ? In 

8? In 12? In 20? In 30? 

9. How many weeks in 2 months ? In 3 ? In 4 ? In 5 ? 
In 6? In 7? In 8? In 9? In 10? In 20? In 50? 
In 100? 

10. How many months in 8 weeks? In 12? In 20? 
In 40? 

1 1. How many calendar months in 2 years ? In 4 ? In 7 ? 
In 12? 

12. How many years are there in 24 calendar mouths ? 
In 48? In 84? In 144? 

13. If a man have 1 dollar for -j^ of a year, what will -^ 
come to ? What will 1 year come to ? How long could 
you have him for 6 dollars ? For 12 ? For 24 ? For 36 ? 
For 60? For 144? 

14. If work be a dollar a day, what would a year's wages 
pome to ? What would ^f^- of a year ? What si^ ? What 
7^7? What^? Whatffi? 



'°^. 
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Q. How many days are there in each month f 

A. Thirty days hath September, 
April, June, and November, 
February hath twenty-eight. 
And thirty-one the others rate. 

Q. How many days are there in January ? In February 7 In 
March ? In Apnl ? In May ? In June ? In July ? In August ? 
lur September ? In October f In November ? In December 1 

Q. How many days has February in Bissextile, or Leap Year ? 

A. 29. 

Q. When the year of our Lord can be divided by 4 without a re- 
mainder, what is the year called ? 

A. Bissextile, or Leap Yeai. 

Q. What year was 1832 1 

A. Bissextile. 

Q. Why ? 

A. Because 1832 can be divided by 4 without 
• a remainder. 

Q. When will the next Leap Year be ? 

Q. How many days are there in Bissextile or Leap Year ? 

A. 366. 

Q. What are the denominations of this measure ? 

A. Seconds, minutes, hours, days, years, cen- 
turies ; also weeks and months. 

jBzercises for the Slate. 

37. How many hours ia 120 minutes ? In 960360 mlnntes f 
A. 16008 hours. 

38. How many days in 4 year8?-4x365J. In 44 years? 
A. 17532 days. 

39. Reduce 2 weeks to days ; 318 weeks to days. A, 2240 
days. 



CIRCULAR MOTION. 



Q. What is meant by Circular Motion ? 

A, The motion of the earth and other planets 
round the sun. 

Q. What is it used for? 

A. For reckoning latitude and longitude. 



84 ARITHMETIC. 

Repeat the 

TABLE. 

60 seconds (*') . . . main ... 1 minute, . . . • iifB '. 

60 minutes n»k» ... 1 degree, , . . . nga ^', 

30 degrees mahs ... 1 sign, liKn S. 

hi signs, or 360 degrees, the whole great circle of the 
Zodiac. 

1. How many seconds are in 3 minutes ? In 6 ? In 10 P 

2. How many minutes are in 2 degrees ? In 5 .' In 6 .^ 
In 7.5 In 9.? 

3. How many degrees in two signs ? In 3 .' In 4 ? In 6 ? 

4. How many degrees does the sun travel over in one 
day, or 24 hours ? w3. 360. 



Q. How many dep^ees does tbe sun pass over in one day, not 
reckoning the night, when the days and nights are of an equal length ? 

A. 180. 

Q. How many degrees in one hour ? 

A. 15. 

Q. Why ? 

A. Because the sun travels over the circumfer- 
ence of the earth in 24 hours, he must travel over 
15 degrees in one hour, for 15 times 24 are 360. 

Q. How many degrees in 2 hours ? In 4 7 In 6? In 10 7 In 20 7 
Q. What is the dmerence of time, then, between London | through 
which the meridian runs, and from which longitude b generally com- 
puted^ and 15 degrees east of London 7 

A, One hour. 

Q. Why? 

A. Because the sun travels 15 degrees in one 
hour. 

Q. What is the diflference of time between London and 30 degrees 
west of Loudon ? What 60 degrees 7 VHiat 75 degrees 7 

Q. The diHerence in distance between Washington in the District 
of Columbia, and Missouriopolis in Missouri, is 15 degrees; what is the 
difference of time between tnose places 7 

Q. What are the denominations of Circular Motion 7 

A. Seconds, minutes, degrees, signs, and circles. 

Exercises for the Slate, i 

40. How many degrees in 2 signs? In 3602 signs? A. 106120 
degrees. 

I 
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41. In 120 minutei how maay degrees ? In 199000 miButei ? 
J, 3202 degrees. 

TABLES OF PARTICULARS. 

Q. How many single things make a dozen? A, 12. 

Q. How many dozen a gross ? ^.12. 

Q. How many dozen a great gross ? . . . , A. 144. 
Q. How many single things a score 1 . . , , A. 20. 
Q. How many score a hundred ?....>. ^. 5. 
Q. How many sheets make a quire of paper? A, 24. 
Q. How many quires make a ream ? , , , , A, 20. 

1. How many single things are in 2 dozen ? In 3 .^ In 5 ? 
In 12? 

2. What will 2 dozen of pearl huttons come to, at 2 cents 
apiece ? What will 3 dozen ? What 4 ? 

3. What will a great gross of buttons come to, at $1 a 
dozen ? 

4. What will 2 quires of paper come to, if jrou give 1 
cent for a sheet ? What will 3 quires ? What will 4 quires ? 

5. If you give 20 cents for 1 quire of paper, how many cents 
must you pay for 1 ream ? For 2 reams ? 

Q, How many pounds in a barrel of pork ? A, 200. 
Q. How many pounds in a barrel of beef? A, 200. 

6. What will a barrel of pork come to, at 4 cents a 
pound? 

7. What will 2 barrels of beef come to, at 4 cents a 
pound ? 

BOOKS. 

Q. When a sheet is folded into 2 leaves, what is it 
called? A, Folio. 

Q. When folded into 4 leaves, what is it called ? 

A. Cluarto, or 4to. 
Q. When folded into 8 leaves, what is it called ? 

A, Octavo, or 8vo. 
Q. When folded into 12 leaves, what is it called ? 

A. Duodecimo, or 12mo. 
Q. When folded into 18 leaves, what is it called ? 

A. ISma 

8 
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STERLING MONEY. 

Repeat the 

TABLE. 



4 farthings (qrs.) . wte ... 1 penny/ . , . . dga d. 

12 pence maha ... 1 shilling) . . . dga s. 

20 shillings make ... 1 pound, . .' . . sisn <£. 

1. How many fartlmigs are there in 2 pence? In 3? 
In4.J> In6? In8? InlO.? Inl2.? In20.5> 

2. How many pence are there in 2 shillings ? In 3 .' In 
5? In 7? 

3. How many shillings are there in 2 pounds? In 3? 
In 6? 

4. If 1 pair of gloves is worth 8 pence, how many pence 
are 2 pair worth? 3 pair? 4 pair? 5 pair? 6 pair? 
10 pair ? 

5. When a bushel of wheat couts 10 shillings, what will 2 
bushels cost? What will 4? Wnatwilibr Wliatwill9? 
What wiU 12 ? 

6. If 1 cart cost 1 pound, how many shillings will buy 2 ? 
How many 3 ? How many 4 ? How many 5 ? How many 
9 ? How many 12 ? 

7. How many farthings will buy 2 inkstands, if they cost 
a penny apiece ? How many will buy 3 ? How many will 
buy 4? 

JVote. — ^The characters used for English money are £. for Ubra, the Latin 
for pounds ; s. for Solidi, tlie Latin for shillings ; d. for Denariif the Lati" fi»r 
pence ; and qrs, for Q^adroMUs, the Latin for farthings. 

A pound Sterling is equal to $4,44|- cents, Fed. Money 

An English guinea, " 4,75 cents, ** 

An English shilling '* 23 cents, 

$ 1, Federal Money, is equal to 45. 6 d. sterling. 

Q. How is 1 farthing sometimes written? a^. J d. ' 

Q. How are 2 farthings sometimes written ? w?. ^ d. , 
Q. How are 3 farthings sometimes written ? , wl. } d. 

■s 

Exercises for the Slate. 

42. How many shillinss in 3 pounds? In 4200 pounds? 
J. 84060 Bhillingg. 

43. How many pence in 3 shillings' In 2600 shillinffs? 
4. 31236 pence 






REDUCTION. 87 

44. How, many ftithiiun in 4 pence .' In 2700 pence ? 
J. 10616 farthing!. 

45. How many pence in 8 farthings.' In 6300 fiirthings.^ 
A. 1552 pence. 



PRACTICAL APPLICATIOIC OP REDUCTION, 

Involving the Ruhj unth MisceUaneoua Examples, 

1. At 30 cents a quart, what will 2 gallons of nun cost? 
What will 4 gallons ? What will 5 gJlons ? 

2. At $60 a hogshead, what will 2 pipes of wine come to ? 
WhatwiU4.J> What will 6? 

3. How many minutes in 2 hours ? In 4 ? In 6 ? 

4. How many weeks in 14 days ? In 21 ? In 49 ? 



Q. What are such questions as these in ? 

A. Reduction. 

Q. What, then, is the changing numbers from one denomination to 
another ealled ? 

A, Reduction. 

Q. In 2 bushels of com, how many pecks 7 

Q. Are 8 pecks of com as much as 2 bushels ? 

Q. Is the value altered, then ? 

Q. Do you multiply or divide, to find bow many fiiriongs there are 
in 2 miles 7 

Q. When, then, the reduction is performed by multiplication, what 
is it called 7 



are 



A. Reduction Descending. 

Q. Do vou multiply or divide to find how many gallons Iheve 
in 8 quarts 7 

Q. When, then, the reduction is performed by division, what is it 
called 7 

A. Reduction Ascending. 

Q. From the preceding remarks, how many kinds of reduction do 
there appear to be 7 and what are tney 7 

A. Two ;— ^Reduction Ascending and Descend 
ing. 

RULE. 

Q. What do you multiply 2 fiirlones by, to bring them into rods 7 
Q, As a general rule, tnen, what (to you multiply furlongs by 7 

A. By what makes a furlong. 

Q. What do you multiply days, bushels, &e. by f 
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A. Bushels by what makes a^ bushel, days by 
what makes a day, &c. 

Q. What do you divide by to bring 8 gills into pints T 
Q. As a eeneral rale, then, what must you divide gills, miniites, 
quarters, dec. oy? 

A. Gills by gills, minutes by minutes, quarters 
by quarters, &c. 

Q. Why do you divide thus T 

A. Because 4 gills are equal to 1 pint, 60 
minutes to 1 hour, &c. 



Q. What do you multiply pounds (money) by T 

A, Shillings. 

Q. What do you multiply shillings by T 

A. Pence. 

Q. What do you mulUply days by 7 

A. Hours. 

Q. What do you multiply by, to bring 25 pounds into farthings ? 

A. By 20, 12, and 4. 

Q. How do you bring 40 cwt. into tons ? ^ 1 cwt. into drams ? 
1 ton into drams? Drams into tons? Drams into cwt. ? 1' lb. into 
grains ? . Grains into pounds ? Ells Flemish into nails ? Nails into 
ells Flemish ? Quarters into ells English ? Ells English into quarters ? 
6 bushels into pints ? 200 pints into bushels ? 360 degrees into inches Y 
Feet into furlongs ? 6 weeks into seconds ? Seconds into weeks T 
Years into seconds ? Seconds into years ? How do you tell what I 
tun of wme will cost, at 6 cents a §^11 7 

Exercises for the Slate, 
46. At 6 cents a pound, what will 2 qrs. 8 Iba. of sugar cost ? 

OPERATION. q. Why do you multiply the 2 qrs. by 

28 lbs. ? 
A, Because, since it takes 28 p<)und8 
no ^ '^ make 1 qr., there will of course be 28 

^ ^ ' times as many pounds as quarters ; that 

is, 28 times the quarters. 

Q. What do you do with the 8 lbs, ? 
j9. 1 add it to 56 lbs., making 64 lbs. 
Q. Why do you multiply the 64 lbs. by 
6 cents ? 

A. Because every pound of sugar cost 
6 cents ; that is, 6 times the pounds. 



5 6 lbs. 
8 lbs. 

64 lbs. 
6cts. 



• 3, 8 4 Ans. 
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■Proo/* ^ the foregoing ExampU. 

47. How many quarten of rag&r can you buy fov 384 centi, 
at 6 cents a pound ? 



OPERATION. 

6 ) 384 

28 )~64 ( 2qrs. 
66 



8 lbs. Ans. 2 qrs. 8 lbs. 



Q. Why do you di- 
vide 384 cents by 6 
cents? 

A. Because, since 
there are 6 times as 
many cents as jraunds, 
as often as 6 is con- 
tained in 384, so many 
pounds there will be. 



Q. Why do you divide 64 pounds by 28 pounds f 

A. Because every 28 pounds make 1 auarter. 

Q. Wliat, then, appears to be the method of proof P 

A. Reverse the operation ; that is, make the divisors in the 
operation the multipliers in the proof, and the multipliers the 
divisors. 

ft^ In examples like the fotlowing.where more than one operation in a simpio 
rnMii employcKl in their lolution, tneir entire work is inserted in the Key^ hj 
means of sifns, indicating the exact process of each, with all their intermediate 
results, to the final one, or answer. Besides, when the question is at all hitri- 
eate, the reason for every step 'v^ the required operation is fully shown. 

More Exercises for the Slate. 

48. At 5 cents a ^11, what will 8 pints of rum cost } A. ^1,60. 
40. How many g^ls in 20 pints } In 40jpints ? A. 240 gills. 
50., How many pints in 80 gills ? In 120 ? .4. 50 pints. 

51. A merchant sold 5 hhds. of brandy, at 3 dollars a gallon ; 
hew much did it amount to P A. $945. 

52. How many hogsheads in 126 gallons ? In 945 .' A, 17. 

53. At 6 cents a quart, what will 1 hhd. of molasses come to .' 
A. f 15,12. 

54. How many quarts are there in 3 hhds.? In 100? A. 
25956. 

55. How many hogsheads are there in 756 qts. ? In 252 qts. ^ 
A. 4. 

56. Sold 1 tun of wine, at 5 cents a gill ; what did I get for it ^ 
A, f403,20. 

57. How many gills in 10 tuns ? A. 80640. 

58. At 8 cents a pound, what will 3 cwt. 2 qrs. of raisins cost \ 
A, |31,36. 

59. How many pounds in 15 cwt. 1 qr. ? A, 1708. 

60. At 8 pence a peck, how many pence will 3 bushels of salt 
oost? J?. 96. 

61. HoW many pence are there in 90 shillings ? A. 240. 
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62. How many pence in 6 £. ? In 10 ? A, 3600. 

63. How many pounds in 480 d. ? In 1440 d. ? A. 8. 

64. How many fartfaingi in 4 £. ? A. 3840. 

65. At 6 pence per lb., what will two qrs. of rice cost ^ A. 336 
pence. 

66. How many qrs. of rice, at 6 pence per lb., may be bought 
for 336 pence ^ A. 2 qrs. 

67. At 6 cents a gill, what will 1 tun of wine cost? 
A. $483,84. 

68. How many tuns of wine, at 6 cents a gill, may be bought 
for $483,84. A. 1 tun. 

69. At 9 pence per quart, what will 16 gals: 2 qts. of molasses 
come to in pence ? A^.594 pence. 

70. How many gallons of molasses, at ^ pence per quart, may 
be bought for 594 pence ? A. 16 gals. 2 qts. 

71. What is the value of a silver cup, weighing 10 oz. 5 pwts. 
18 ffrs., at 5 mills per grain ? A. $24,69. 

72. At 5 milk per grain, what will be the weight of a silver 
cup that $24,69 will purchase ? ^.10 oy. 5 pwts. 18 gr». 

73. At 12 cents a pound, what cost 5 cwt. 2 qrs. 18 lbs. of 
sugar? A. $76,08 cts. 

74. How many hundred weight of sugar, at 12 cents per lb., 
may be bought for $76,08 ? A. 5 cwt. 2 qr6. 18 lbs. 

75. At 9 pence an hour, what will 2 yrs. 6 mo. 3 weeks, 6 da. 
12' h. labor come to in pence ? A. 1872fe0. 

■ 76. How many years' work, at 9 pence per hour, may be 
obtained for 187380 pence ? A. 2 yrs. 6 mo. 3 weeks, 6 da.' 
12 h. ^ 

77. At 20 cents a nail, what is the price of 4 yds. of cloth ? 
A. $12,80. 

78. At 320 cents a yard, what will 64 nails of cloth cost? 
^. $12,80. 

79. At 1 JC. 2 s. 6i| d. per yard, what will 20 yds. of broadcloth 
cost in farthings ? A. 21640. 

80. At 6 cents a pint, what will 20 bu. pks. 3 qts. 1 pt. of 
Hax-seed cost ? A. $77,22. 

81. How many shillings, at 2 farthings a gill, will 5 T. 1 p. 
1 hhd. 2 gals. 2 qts. 1 pt. 3 gills, cost ? A. 1935 s. 7 d. 2 qrs. 

62. At 2 shillings a quarter, how many dollars will 8 yds. 1 qr. 
of broadcloth cost? A. 11. 

83. At 2 pence a gill, how many dollars will buy 50 gals. 
fl qts. 1 pt. 2 gills of ale ? A. $45,055. 

84. In 3600 dollars, how many farthings ? A. 1036800. 
$5. In 1036800 farthings, how many dollars ? A. ,3600. 

86. In 25 guineas, of 28 ». each, how many pence j. A. 8400, 

87. In 8400 pence, how many guineas? A. 25. 

88. In 15 lbs. how many ounces, drams, scruples, and grains ' 
A. 160 ounces,. 1440 drams, 4320 scruples, 8(5400 grains. 



L 
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&d. In 86400 grains, how many scruples, drams^ ajid oancet ' 
4/4390 scmplcai, 1440 drams, 180 oanGes. 

90. In 256 miles, 30 rods, how many rods ? ^. 81950. 

91. In 81950 rods, how many miles ? A. 256 m. 30 rods. 

92. In 15 lea. 1 m. 6 fur. 28 rods, 4 ydis. how many barley 
corns.? A. 8903304. s * 

93. In 8903304 barley corns, how many leagues ? A. 15 leci. 

1 m. 6 fur. 28 rods, 4 yds. 

94. In 360 ells English, 4 qrs. 2 n. how many nails.' ^. 
1804 qrs. 7218 nfe 

95. In 7218 na. how many ells English ? A. 360 E. £. 4 qn. 

2 na. ' ' 

96. In 3000 E. Flemish, how many nails } A, 36000. 

97. la 36000 nails, hov many £. Flemish } A. 3008. 

98. In 500 acres, how^^any roods .? A. 2000. 

99. In 2000 roods, how many acres .? A, 500. 

100. In 15 tons of hewn timber, how many solid inches? 
A, 1296000. 

101. In 1296000 solid inches of hewn timber, how many tons ? 
wJ 15. 

102. In 20 cords of wood, how many solid Inches? A, 
4423680. 

103. In 4423680 solid inches, how many cords of wood? 
A. 20. 

104. In 500 bushels, 3 pecks, 7 qts. 1 pt. how many pints ? 
A, 32063. 

105. In 32063 pints, how many bushels } A. 500 bu. 3 pks. 
7 qts. Ijpt. 

106. In 20 tuns of wine, how many gills ? A. 161280. 

107. In 161280 gills of wine, how many tuns ? A. 20. 

108. In 360 years, 300 days, 20 hours, 50 minutes, and 37 
seconds, how many seconds? A. 11386731037. 

109. In 11386731037 seconds, how many years ? A, 360 yr«. 
300 days, 20 hours, 50 minutes, and 37 seconds. 

110. In 81 signs of the ZodifMC; how many seconds' .A. 
864000. 

111. In 20 purses, each containing 21 guineas, how many 
shilUngs, pence, and farthings .' A. 11760 s. 141120 d. 564480 
far. 

112. In 5 ingots of silver, each 5 lbs. 6 oz. 20 grs., how n^any 
grains? A. Io8500. 

113. In 239130 grains, how many ingots, each 6 lbs. 11 os. 
15 grs. ? A. 6. 

114. A lady sent a tankard to a silversmith, that weighed 
5 lbs. 3 oz. and ordered it to be made into spoons, each to weigh 
S oz. 2 pwts ; how many spoons did it make ? A, 30. 

115. A goldsmi^^havinff 15 ingots of silver, each weighing 

S lbs. 7 pz. 3 pwts.,^hich he wishes to make into bowls of 2 lbs. 

» 
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8 oz., tankardf of 1 lb. 10 os., salts of 11 oi., and ipooiui of 1 ox. 
15 pwts., and of each an equal number, how many will there be 
of each sort? 

Bring 2 lbs. 8 oz., 1 lb. 10 oz^ 11 oz., and 1 oz. 15 I|wt8., into 
pennyweights ; add them up for a divisor ; then bring 3 llNk 
7 oz. 3 pwts. into pennyweights, multiply by 15 for a dividend, 
divide, and the quotient wilTbe the answer. A. 7. 

116. In 26880 lbs. of sugar, how many hhds., each 12 cwt. ' 
A. 20. 

117. How many barley corns wiU reach round the globe, it 
being 360 degrees ? A. 4755801600. 

11^. In running 300 miles, how many times will a wheel 9 
feet 2 inches in circumference, turn round ? A. 172800.- 

119. In 172800 turns of a wheel measuring 9 feet 2 inches, 
how many miles ? A, 300. 

120. How many times will a wheel, which is 15 feet 9 inches 
in circumference, turn round in eoing from Providence to Nor* 
wich, it being 45 miles .^ A. 15w5-f"' 

121. A farmer rents a plantation of 400 acres, of which no 
more than 200 are to be tilled ; how many poles are there in tlw 
remainder.' A, 32000. 

122. In a lunar month, of 27 days, 7 hours, 43 minutes, 5 
seconds, how many seconds } A. 2o60585. 

123. How many seconds is it from the birth of our Saviour 
to Christmas, 1828, idlowing the year to contain 365^ days, or 
365 days 6 hours ? A. 576872928Q0. 

124. When a person is 21 years old, how many seconds old is 
he > A, 662709600. 

125. It is supposed the wars of Bonaparte, in 20 years, caused 
the death of 2000000 of persons ; how many was this per hour, 

allowing the year to contain 365 days 6 hours ? A, H iVsVA * 



COMPOUND ADDITION. 

f XXX. 1. Willilan bought an arithmetic for 2 s. 6 d^ 
and an inkstand for 6 d. ; how many shillings did both cost r 

2. Harry purchased a vest ; the cloth and making cost 5 b« 
the buttons 9 d., and the thread 3 d. ; how much did the vest 
cost? 

3. William, Harry, and Thomas crathered some nnts ; and 
whea they measured them, it wba found tiiat William had 2 
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qts. and 1 pt, Harry 3 qts. 1 pt, and Thomas 2 qts. ; how 
many pecks did they gather in all ? 

4. How many pecks are 3 qts. 4-1 qt-|-4 qts. ? 

5; How many yards are 2 qrs, -j-3 qrs. + 3 qra.? 

6. How many gallons are 1 qt.+2 qts. -j- 1 qt ? 

7. How many pence are 1 qr. -f- 3 qrs. -|- 1 qr. ? 

8. How many shillings are3d.-f-8d.-f-ld.? 

9. How many pounds are 10 s. -f- 18 s. 4- 12 s. ? 

10. How many nours are 50m.4-20m.-|-10m.? 

11. How many feet are 4 in. -(- 10 in. -|- 11 in. ? 

12. How many minutes in 45 sec. -j- 15 sec. -|- 10 sec. ? 

13. How many pounds in 8 oz. -[- 12 oz. -|- 12 oz. ? 

14. How many bushels in 1 pk.4-3 pks.-{'2 pks.? 

15. Sold a Vir^, that cost me 12 s. 6 d., so as to gain 1 & 
6 d. ; how much did I get for it ? 



Q. What is this, which yon have now been dxAag, called t 

A, Compound Addition. 

Q. Why do you call it Compound ? why not Simple Addition ? 

A. Because there are more denominations than 
one. 

Q. What do you mean by more denominations than one ? 

A. Shillings, pence, &c, in one sum; pecks, 
quarts, pints, &c. in another sum. 

Q. Wliat, then, is the collecting numbers of different denominations 
into one sum callea ? 

A. Compound Addition. 

Operation by Slate illustrated, 

1. A man bought a cart for 6 £ 12 s. 3 d., a load of hay for 3 £ 
9 8. 7 d., and a cow for 4 £ 4 a. 1 d. ; what did he pay f6r the 
whole ' 

Q. How do you write the numbers 
down ? 

A. Pounds under pounds, shillings 
under shillings, &c. 

Q. How do you get the 11 d. in the 
answer? 

^. I find, by adding up the column 
of pence, that it makes 11 d., which 1 
write under the column of pence. 
<2- How do you getths 6 shillings? 
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A. Adding up the column of shillings, I find it makes 25 s. ss 
I jC 5 s. (for 20 s. in 25, 1 time, and 5 oyer), writing the 5 s. ukider 
the column of shillings. 

Q. What is to be done with the 1 £? 

A. I must, of course, add pounds to pounds, and, to do this, 
I join, or carry, it to the next column, which is pounds. 

Q. How do you get the 14 £ ? 

J^. Adding up the column of pounds makes 13 pounds, and 
J JC (to carry) makes 14 £. 

From these illustrations we derive the following 

kuLE. 

Q. How do you place the numbers to be added 7 

A. Pounds under pounds, shillings under shil- 
lings, drams under drams, &c. 

Q. At which band do yoa beg^n to add 7 

A. At the right. 

Q. HfOyf do you add up the first column f 

A. As in Simple Addition. 

Q. What do you divide the amount by ? 

A. By as many of this denomination as make 
one of the next higher, as in Reduction. 

Q. What do you do with the remainder 1 

A. Write it underneath. 

Q. What do you carry to the next column 7 

A. The quotient. 

Q. How \oi\s do you proceed in this way 7 

A. Till I come to the last column. 

Q. How do you proceed with this 7 

A, Add it up, and set the whole amount down^ 
as in Simple Addition. 

Proof. Q. What is the proof 7 

A. The same as in Simple Addition. 

More Exercises for the Slate, 

2. Bought a cart for S £ 15 s., a plough for 18 s. ; how muoh 
did both cost .? .i?. 3 £ 13 s. 

3. Bought a coat for 5 £ 6 s., a watch for 1 £ 19 s. ; how much 
did they come to .^ jS. 7 £ 5 s. , 

4. A man bought one load of hay for 6 £ 3 s. and another 
for 7£15 8. 6d. ; how much did he give for both.' A. 13 £ 
18 s. 6 d. 

& Sold an oz for 10£ 15b. 6d., a oow for 6£ 198. 11 d., a 
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hone for 13 iS 6 s. 4d.; how much monej did I receiTe? 
A. 90£l8.9d. 

6. Bought of a grocer 3 gals. 2 qts. of rum, 5 sals. 3 qts. of 
gin, a^d 4 gals. 1 qt. of molasses ; how many galkns did I bnj 
ui all ? A. 13 gals. 2 qts. 

7. Sold 4 hhds. of molasses, the first of which contained 42 
gals. 2 qts. 1 pt., the second 65 gals. qt. 1 pt., the third 50 gals. 
3 qts., and the fourth 55 gals. 1 qt. 1 pt. ; how much was sold in 
all ? A» 213 gals. 3 qts. 1 pt. 

8. A grocer sold 4 hhds. of sugar, weighing as follows ; the 
first 7 cwt. 1 qr. 14 lbs., the second 5 cwt. S qrs. 10 lbs., the 
third 9 cwt. 1 qr. 15 lbs., the fourth 7 cwt. 1 qr. }fi lbs. ; what 
did the whole weigh } A, 29 cwt. 2 qrs. 21 lbs. '^ 

9. A merchant bought 4 pieces of cloth, the first containing 
20 yds. 3 qrs. 1 na., the second 15 yds. 3 qrs. 1 na., the third 
26 yds., and the fourth 10 yds. 1 qr. 3 na. ; how many yards did 
he Duy in all ? A, 73 yds. qr. 1 na. 

10. A man bought 3 bu. 3 pks. of wheat at one Ume, 6 bu. at 
another time, 7 k^. 2 pks. 7 qts. at a third, and 4 bu. 1 pk. 6 qts. 
at a fourth ; how many bushels did ha buy in all ^ A. 21 bu. 

3 pks. 5 qts. 

11. A man bought two loads of hay, one weighing 19 cwt. 
1 qr., and the other 18 cwt. 2 qrs. ; how much dia botn weigh ^ 
A, 37 cwt. 3 qrs. 

12. A man travelled in one day 27 miles, 3 fur., in another 
day 30 m. 2 fur. 25 rods; how fiu: did he travel in all f A. 57 m. 
5 lur. 25 rods. 

13. A merchant bought 3 bales of cotton ; the first contained 

4 cwt. 3 qrs. 18 lbs., the second 3 cwt. 1 qr. 5 lbs., and the third 

5 cwt. qr. 24 lbs. ; what was the weignt of the whole ? A. 
13 cwt. 1 qr. 19 lbs. 

14. A man has 3 fiurms; the first containing 150 acres, 2 
roods, 25 rods ; the second, 200 acres, 1 rood^ 15 rods ; and the 
third, 100 acres, 1 rood, 10 rods ; how many acres has he in all P 
A. 451 acres, 1 rood, 10 rods. 

15. William resided in Providence, his native place, till be 
was 15 yrs. 6 mo. 4 days old ; he then went to Boston, where he 
t«sided 7 yrs. 2 m. 2 da. } from Boston he emigrated to Salem, 
where he remained 4 yrs. 3 da. ; firom Salem he went to Ports- 
mouth, and resided there two years precisely : now, how 
much time did he spend in these places in all .' A. 28 yrs. 8 m. 
1 w. 2 d. 

16. A man brings to market 3 loads of wood ; the first con- 
taining 1 cord, 64 &et, 864 in. ; the second 2 cords, 63 fl. 64 in. ; 
and the third 1 cord, 60 fl. 931 in. ; how much did he bring in 
all .^ j9. 5 cords, 60 ft. 131 inches. 

17. A goldsmith bought 4 ingots of silver, the first of which 
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weighed 8 lbs. 2 ez. 12 pwts., the second 5 lbs. 4 oz. 5 pwts., the 
third 6 lbs. JO oz. 11 pwts., and the fourth 6 lbs. 11 oz. 15 pwts. ; 
what was the weight of the whole ? A. 27 lbs. 5 oz. 3 pwto. 

18. James is 10 yrs. 2 mo. 3 wks. 4 da. old, Thomas is 11 yrs. 
11 mo. 5 da, old, Rufus is 9 yrs. 10 mo. old, Harry is 14 yrs. old ; 
what is the sum of all their ages ? A. 46 yrs. 2 da. 

i):^By makiplyias the aaswert to the following ii\ina by 2, the trne answers 
may be obtained. 

A*0t«.— It will be well for the learner, not only in thia, but in all rales, to 
prove bis reauit3. when practicable. 

19. Add together 17 & 13 s. 11 d. 1 qf ., 13 £ 10 s. 2 d. 2 qrs.. 
10£17b. 3d. Iqr., 7JB7 8. 6d. 2 qrs., 2£ 2s. 3d. 2 qrs., 18 £ 
17s. lOd. 2qr8. A. 35£ 4 8. 6 d. 3qr8. X 2. 

20. Add together 46 £ 16 s. 5 d. 1 qr., 2 £ 8 s. 9 d. 2 qrs., 58 £ 
16 s. 10 d. 3 qr., 316 £ 15 8. 8 d. 2 qrs., 651 £ 18 s. 9d. 2 qrs., 
405£168.5d. .^. 741£68. 6d.x2. 

21 . Add together 30 £ 10 s. 3 d. 2 qrs., 14 £ 9 s. 8 d. qr., l£ 
Os. 1 d. 2 qrs., 2£ 8 s. 7 d. 2 qrs., 42£ 9 s. 6 d. 2 qrs., 28£ 5 s. 
4 d. 2 qrs. A. 59 £ 11 s. 9 d. 3 qrs. X 2. 

22. Add together 15 lbs. 10 oz. 18 pwts. 22 grs., 3 lbs. 3 oz. 

15 pwts. 20 grs., 7 lbs. 7 oz. 18 pwts. 13 grs., 5 lbs. 8 oz. 13 pwts. 

16 grs., 3 lbs. 6 oz. 9 pwts. 6 grs., 6 oz. 10 pwts. 11 grs. A. 18 lbs. 
4 oz. 3 pwts. 8 grs. X 2. 

23. Add together 2 cwt. 3 qrs. 27 lbs., 1 cwt. 2 qrs. 16 lbs., 
3 cwt. 1 qr. 25 lbs., 5 cwt. 2 qrs. 12 lbs., 2 cwt. 2 qrs. 14 lbs., 5 
cwt. 1 qr. 15 lbs. A. 10 cwt. 3 qrs. 12 lbs. 8 oz. X 2. 

24. Add together 70 yds. 2 qrs. 1 na., 12 yds. I qr. 1 na., 9 yds. 

qr. 1 na., 40 yds. 2 qrs. 1 na., 56 yds. 1 qr. 1 na., 48 yds. 1 qr 

1 na. A. 118 yds. 2 qrs. 1 na. X 2. 

25. Add together 1 pk. 6 qts. 1 pt., 2 pks. 5 qts., 1 pk. 4 qts., 
i pk. 3 qts. 1 pt., 2 pks. 5 qts., 3 pks. 4 qts. pt. A. 6 pks. 
6 qts. pt. X 2. . 

26. Add together 38 ^als. 2 qts. 1 pt. 2 gi., 16 gals. 1 qt. 3gi., 
20 gsLs. 2 qts. 1 pt. 1 gi., 18 gals. 1 qt. 1 pt., 7 gals. 1 qt. 2 gi., 
;>0 gaJ.s. 2 qts. 1 pt. A, 66 gals. X 2. 

27. Add together 80 lea. 1 m. 5 fur. 30 po., 50 lea. 2 m. 6 fur. 
20 po., 40 lea. 1 m. 7 fur. 15 po., 30 lea. 2 m. 4 fur. 25 po., 70 
lea. 1 m. 3 fur. 10 po., 60 lea. 2 m. 2 fur. 4 po. A. 167 lea. m, 

2 fur. 32 po. X 2. 

28. Add together 367 acres, 2 roods, 30 rods ; 815 acres, 1 
rood, 16 rods ; 40 acres, 2 roods, 20 rods j 60 acres, 2 roods, 30 
rods. A. 642 acres, roods, 28 rods, X 2. 

29. SoUd measure.— Add together 12 feet, 1335 inches ; 15 
feet, iei5 inches; 2 feet, 755 inches; 13 feet, 1283 inches. 
A. 22 feet, 766 inches, X 2. 

30. Add together 20 yrs. 363 da. 20 h 50 m. 30 sec, 20 yrs. 
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40 da. 10 h. 30 m. 20 sec, 12 yn. 110 da. 13 h. 16 we., 13 jtu. 
8 da. 10 h. 20 m. 14 sec, 7 yn. 20 da. 8 h. 10 m. 12 sec. Jt. 36 
jTB. 271 da. 19 h. 25 m. 46 sec. X 2. 

31. Add together US. 29^ 16' 59'' 20^ 45' 11", 88. 3^ 
10' 50", 3S. lOo 6' 10". A. 12 S. P 39' 35" X 2. 
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If XXXI. 1. William had 2 qts. of walnuts, and gave 
James 1 pt ; how many had he left ? 

2. James, owing Rums 1 s. 6 d., paid him 6 d. ; how much 
did he then owe ? 

3. Thomas bought a knife for 9 d., and sold it for 1 s. 6 d. , 
Iiow much did he make by the trade ? 

4. Harry and Rufus purchased 3 qts. of walnuts ; Harry 
paid so much towards them, that he is entitled to 2 qts. 1 pt. ; 
now, what is Rufua's part 

5. A servant, returning with a two gallon ju^ of molasses, 
perceived that it had leaked out some considerable, and, 
wishing to know how much, by emptying it into a 6 quart 
and 1 pint measure, found it exactly filled the measure ; how 
much had leaked out ? 

6. From 1 gallon take 3 qts. 

7. From 8 gills take 2 pints. 

8. From 1 ounce take 12 drams. 

9. From 2 quarters take 3 nails. 

. 10. From 1 pound take 11 shillings. 

11. From 2 shillings take 10 pence. 

12. From 2 quarters take 20 pounds. 
1'3. From 3 weeks take 7 days. 



Q. <Vbat is this, which you have now been doing, called t 

A. Compound Subtraction. 

Q^ W bat, then, is the taking one number from another, of different 
mi-i Mions, called ? 

A Compound Subtraction. 

Q Wherein does Compound differ from Simple Subtraction! 

A. Simple consists of only one denomination; 

Conodund, of more than one. 

9 



Ans. 2 3 1 
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Operation by Slate illustrated. 

1. A merchant bonght a piece of cloth containinff 10 yds. 
Sqra. 3na., and aold Tjda. 3qn. 2 na. ; how much had he left? 

OPERATION. Q. In this example, how are the nam- 

, * * bem written down ? 
JOB. qn. na. ^ .pj^^ ^^^ ^^^^ ^ greater, with 

1 U 4 o nails under nails, quarters under quartere, 
7 3 2 dkc., as in Compound Addition. 

Q. How do you get the 1 na. in the 
answer ? 
A. I begin with nails, the least denonu* 
nation, and say, 2 na. from 3 na. leaves 1 na. 
Q. How do you proceed to get the 3 qrs. f 
A. I cannot take 3 qn. from 2 qrs., out I can borrow, as in 
Simple Subtraction, 1 yd. s=s 4 qrs., from the yards ; then say^ 
4 qrs. joined or added to the 2 qrs. (the top figure) makes 6 qrs., 
from which taking 3 qrs. leaves 3 qrs. 

Q. But suppose tiiat, instead of adding first, we subtract first, 
how would you proceed .' 

A. Taking 3 qrs. from 4 qrs. (borrowed) leaves 1 qr., and 2 
qrs. makes 3 qrs. 

Q. How do you get the 2 yds. } 

A. I must carry 1 yd. (for the yard which I borrowed) to 7 
yds., making 8yds., which, subtracted from 10 yds., leaves 2yds 

From this example we derive the following 

RULE. 

Q. How do you write the numbers down f 

A. The less under the greater, placing each 
denomination as in Compound Addition. 

Q. With whieh denominatioo do you be^n to subtract f 

A, The least denomination. 

Q. How do you subtract each denomination ? 

A. From the denomination above it, as in 
Simple Subtraction. 

Q. If the lower number in any denomination be greater' tliCff the 
upper, how do you proceed 7 

A. Borrow as many units as make one fn the 
next higher denomination, from which subtract the 
lower number. 

Q. What must the remainder be added to t 

A. The upper number. 

Q. How many do you cany in mch eases f 
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A. One. 

Q. How do you subtract the last denomination ? 

A. As in Simple Subtraction. 

Proof. Q. How do you prove the operation ? 

A. By adding the Remainder and Subtrahend 
together, as in Simple Subtraction, the amount 
of which must be equal to the Minuend. 

More Exercises for the Slate, 

2. If, from a piece of cloth containing 10 yds. 2 qrs., you cut 
off 2 yds. 2 qrs., how much will there be left? ^. S yds. 

3. A bought of B a bushel of barley for 8 s. 6 d. ; he gave B 

1 bu. of rye, worth 4 s. 3 d., and paid the rest in money; how 
much did he pay .' w4. 4 s. 3 d. 

4. A bought of B a bale of cotton for 20£ 4 s., and B. bonght 
of A 4 tierces of rice for 15iC 18 s. ; A paid B the rest in 
money ; how much did he pay ? A, 4£ 6 s. 

5. A man bought a wagon for 6£ 10 s., and sold it for 12jS 
Ids.; how much did he make by the trade ? A. G£ 8 s. 

6. A man bought one load of hay for 4£ 10 s., and another 
for 6£ 15 s. ; how much more did he give for one than the 
other .^ Ji. l£5s. 

7. A man bought two loads of hay, one weighing 18 cwt. 3 
qrs. 25 lbs., and me other 17 cwt. qr. 26 lbs. ; iiow much did 
one weigh more than the other ? A, 1 cwt. 2 qrs. 27 lbs. 

8. A merchant bought a piece of broadcloth, containing 40 
yds., from which he sold 36 yds. 1 qr. 2 na. ; how much did he 
have left ? A, 3 yds. 2 qrs. 2 na. 

9. A grocer bought a hhd. of mm, containing C5 gals., and 
by accident 2salB. 2 qts. 1 pt. leaked out; how many gtdlons 
did he have left .' A. 62 gals. 1 qt. 1 pt. 

10. A merchant bought a quantitjl of corn, wei|rhing 20 cwt. 

2 qrs. 15 lbs., of which ne sold 10 cwt. 3 qrs. 12 lbs. ; how much 
had he left ? A. 9 cwt. 3 qrs. 3 lbs. 

11. A grocer retailed lO^gals. 3 ots. 1 pt. 1 gi. of rum from a 
hhd. containing 54 gals. 2 qts. 1 pt. 2 gi. ; now mucli had he left .^ 
A, 43 gals. 3 qts. pt. 1 gi. 

12. If, from a box of outter, containing 20 lbs. there be sold 
J.0 lbs. 8 oz., how much will there be left? A, 9 lbs. 8 oz. 

13. If, from a field, containing 40 acres, 2 roods, ^0 poles, thera 
be taken 19 acres,, 3 roods, 30 poles, how much will there be 
left ? .^. 20 acres, 2 roods, 30 poles. 

14. William engaged himself in a store for 3 yrs. ; after 
haying staid 2 yrs. 2 mo. 2 w. 2 d., how much longer had he 
to stay ? A. 9 mo. 1 w. 5 d. 

16. A fanner, haying raised 40 bu. of oorn, kept S3:bil. ^ (^li. 
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for his own use, and sold the rest ; how much did he sell I A, 
16 bu. 2 pks. 

16. A farmer made in one year, from his orchard, 200 bbls. 14 
gals, of cider, of which he sold precisely 118 bbls. 3 qts. 1 pt. ; 
now much had he left for his own use } Ji. 82 bbls. 13 sals. 1 pt. 

17. If, from a parcel of wood, containing 40 cords and 64 feet, 
there be sold 39 cords and 32 feet, how much will there be left ? 
A, 1 cord 32 feet. 

18. The distance from Providence to Norwich is 45 miles , 
now, when a man has travelled 30 m. 7 fur. 20 rods of the dis- 
tance, how much farther has he to travel } A. 14. m. 20 rods. 

19. From 14£ 15 s. 6 d. 2 qrs. take 12£ 15 s. 6 d. 3 qrs. A, 1£ 
198. lid. 3qrs. 

20. From 1£ take 2 s. A. IS s. 

21. From l£ take 2 d. A. 19 s. 10 d. 

* 22. From 1£ take 2 qrs. A, 19 s 11 d. 2 qrs. 

23. From 1 lb. take 19 grs. A. 11 oz. 19 pwts. 5 m, 

24. From 1 ton take 10 oz. A, 19cwt.3qr.271b.6oz. 

25. From 1 lb. take 15 grs. A, 11 oz. 19 pwts. 9 grs. 

26. From 1 vd. take 2 qrs. A. 2 qrs. 

27. From 1 bu. take 1 pt. A. 3 pks. 7 qts. 1 pt 

28. From 1 yd. take 1 b. e. A, 2 ft. 11 in. 2 b. c. 

29. From 1 yd. take 1 in. A. H ft. 11 in. 

30. From 1 sq. yd. take 3 sq. ft. A. 6 sq. ft. 

31. From^l^ton> take 50 cu.in.^ 39 sol. ft. 1678 sol. in. 

32. From 1 yr . take 12 h. A. 11 mo. 3 w. 6 da. 12 h. 

33. From 12£ 2 qrs. take 6 d. A, 11£ 19 s. 6 d. 2 qrs. 

34. From 10 cwt. 10 oz. take 5 drs. A. 10 cwt. 9 oz. 11 drs. 

35. From 1 E. £. 2 qrs. take 3 na. A. 1 E. E. 1 qr. 1 na. 

36. From 8 gals. 3 gills take 1 pt. A. 7 gals. 3 qts. 1 pt. 3g 

37. From 12 m. 15 rods take 3 rar. A, 11 m. 5 fur. 15 rods. 

38. From 1 mo. 2 h. take 45 m. A. 1 mo. 1 h. 15 m> 



MULTIPLICATION. 



If XXXII. 1. If one knife cost 9 d^ how many shil- 
lings will buy 2 knives ? WiUbuy4? Wfflbuy6.9 Will 
buv8.J> Will buy 12? 

2. William, having a basket that would hold I qt 1 pt., 
fiDed it with nuts ; how many qts. can be put in a ba^et that 
will hold twice as much ? 3 times as much ? 4 times as 
muck? > 
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3. At 1 B. 6 d. a busheL how many shillings will 2 bushels 
of apples cost? Will4bu.? WiU6bu.? Will8bu.? 

4. Multiply 2 s. 6 d. by 2. 

5. Multiply 2 pwts. 12 gw. by 2. 

6. Multiply 2 bu. 4 qtd. by S. 

7. Multiply 3 gals. 2 qts. by 2. 

8. Multiply 20 m. 20" sec. by a 

9. How many pence in 2 times 2 farthings ? 4 X 2 far- 
thhiffs, or 2 qrs.? 4x3 qrs.? How many shillings in 2 
timesGd.? 2Xl2d.? 4x6d.? 5;<12d..9 8x3d.? 
4x7d.? 3X5d.? BXl^d.? , « ,n n 

10. How many pounds in 4 times 10 s. ? 3 X 10 s, ? 
4X6s.? . 

Operation hy Slate illustrated, 

1. A merchant bought 5 yards of cloth for 2£ 6 s. 1 d. 3 qrg. 
per yard ; what did the whole cost ? 

Q. How do you get the 3 qrs. 
in tbe answer ? 

A, 5 times 3 qrs. are 15 qrs. 
SB 3d. 3 qrs., writing down the 
3 qrs. and carrying 3 d. as in 
Compound Addition. 

Q. How do you get the 8 d..* 
A. 5 times 1 d. are 5 d., and 
3 d. (to carry) makes 8 d. 
Q. How do you get the 10 s. ^ 

A. 5 times 6 s. are 30 s.sl£ 10 s., writing down the 10 s. and 
carrying the IJC. 

Q. How do you get the 11£ ? 

A. 5 times 2£ are 10£, and \£ (to carry) makes 11£. 

From these illustrations we derive the following 

RULE. 

Q. Wttb which denomination do you begin to multiply 7 

A. With the lowest. 

Q. How do yon multiply that, and each denomination ? 

A. Separately, as in Simple Multiplication. 

Q. How do you divide each product, and carry ? 

A. As in Compound Addition. 

Proof. Q. What is the proof 7 

A. As in Simple Multiplication 
9* 



OPERATION. 

90 19 4 
£ 8. d. qrs. 

2 6 13 
5 

Ans. .£11 10 8 3 
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Mare Exercises far the Slate. \ 

2. At 5 ■. 6 d. a gallon, what will 2 gab. of mm cost ? A, 11 8. 

3. At 2 B. 6d. 1 qr. a quart, what will 2 qts. of brandy cost?- 
5-0-2. What will 3 qta. P-7-6-3. Whatwill 4qts.?-10-l. What 
will 5 qts. .?-12-7-l . What will 6 qts. .?-15-l-2. A. a£ 10 s. 5 d. 

4. iiow much wine in 7 bottles, each containing 2 qts. 1 pt 2 

fills P-4-3-0-2. How much in 8 bottles ?-5-2. In 9 . J" -6-0-1-2. 
n 10 P-6-3-1. In 11 .^-7-2-0-2. A, 30 gals. 3 qts. 1 pt. 2 gills. 

5. What is the weight of 3 doz. silver spoons, each doz. weigh- 
ing 2 lbs. 6 oz. 12 pwts. 3 grs. .?-7-7-16-9. What will 4 doz. weigh ? 
-10-2-8-12. What will 5 doz. .M2-9-0-15. What will 6 doz. .?- 
15-3-12-18. A, 45. lbs. 10 oz. 18 pwts. 6^. 

6. .Bought 4 loadir of har, each load weighing 1 T. 10 cwt. 2 
ars. 20 lbs. 5 oz. 15 drs. ; what was the weight of the whole .'- 
6-2-2-25-7-12. What would be the weight of 5 loads P-7-13-1- 
17-13-11. Ofllloads.?-16.17-2-a.l-5. Ofl21oad8?-18-8-0.a0-7-4. 
A. 49 T. 1 cwt. 3qrs. 7 lbs. 14 oz. 

7. At the rate of 36 lea. 2 m. 3 fur. a day, how far will a ves- 
sel sail in 6 days .'-220-2-2. In 15 days P-551-2-5. In 10 days ?- 
367-2-6. In9daysi>-331-0-3. j3. 1471 lea. 2 m. 

8. In 8 bales of cloth, each bale containing 12piece8, each 
piece 27 yds. 1 qr. 2 na., how many yards ? A. 2628 yds. 



COMPOUND DIVISION. 

IF XXXHI. 1. William had 2 qts. 1 pt of wainutft, 
which he wished to divide equally among his tw«^ little 
brothers ; how many must he give eax;h ? 

2. James bought 2 books for 2 s. 6 d. ; how much did he 
pay apiece ? 

3. If you pay 1 s. 6 d. for 2 inkstands, how many shillings 
would that be apiece ? 

4. A man bought 4 lambs for 6 shillings ; how many pence 
did he pay apiece? 

5. William has 3 pks. 4 qts. of walnuts, which he wishes 
to put into 4 little baskets, each of which will hold 7 qts. ; 
will his baskets hold all his walnuts, or not ? and inform me 
how you do it 

6. 3 men have 4 ?als. 2 qts. of cider allowed them every 
day ; how much is uiat apiece ^ 
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7. How many peace is i of 1 8.? I of 2s.? ( of Ss.? 

4ofls.6d.? iofls.3d.? iofl8.6cL? iof2s.6cL? 
iofld.? iofld.2qrs.? 



OPERATION. 
90 19 
£ ■. d. 

2)15 3 8 
Ans. £7 II 10 



Q. What is this, which you have now been doing, called T 

A. Compound Division. 

Q. Wh^retn does it differ from Simple f 

A. Simple consists of only one denomination ; 
Compound, of more than one. 

Q. What, then, is the process called, by which we find how many 
limes one number is contained in another of different denominations ? 

A. Compound Division. 

Operation by Slate illustrated, 

1. A man bought 2 loads of hay for 15jS 3 a. 8 d. ; how much 
was that a load ? 

Q. How do you get the 7£ in the 
answer ? 

^. I begin as in Short Division of 
whole numbers, and say, 2 is con- 
tained in 15jC, 7 (£) times, and 1£ 
over, writing down me 7 times. 

Q. What do you do with the 1£ 
over? 
A. 1£ =s 20 8. which I join or carry to the 3 s., making 23 s. 
Q. How Qo you proceed then, to get the 11 s. ? 
A. 1 say, 2 in 23, 11 times, and 1 s. over, writing down the 
11 s. underneath. 

Q, How do you set the 10 d. ? 

A. The 1 s. over Deing equal to 12 d., I join or carry it to 8d., 
making 20 d. ; then, 2 in 20, 10 times. 

From these illustrations we derive the following 

RUIi£. 

Q. At which hand do you begin to divide, and how do yoa proceed ? 

A. With the highest denomination, and divide 
as in Simple Division. 

Q. If you have a remainder, how do yoa proceed 7 

^. Find how many of the next lower denomi- 
nation this remainder is equal to, which add to 
the next denomination; after which divide as in 
whole numbers. 
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PRoer. Q. What if the proof? 

A. The same as in Simple Division. 

More Exercises far the Slate. 

2. If 8 tons of haj coat 40X 14b. 8d., what will 1 ton aoat? 
^. 5£ 1 a. 10 d. 

3. If 11 ^8. of brandy coat 5£ 16 a. 5 d., what will 1 gaUo9 
coat? ^. 10s.7d. 

4. If a man spend 60£ 13 a. 4 d. a week, how much ia that a 
day? A. 8£138. 4d. 

5. If 1 cwt. of rice coat 2£6a. 8d., what wiU 1 lb. coat? 
Ji. 0£08. 5d. 

6. Toil have 31 iC 9 a. 6 d. to be divided equally among 2 men ; 
how much would itiie apiece F-15-14-9. How much would it 
be apiece to be divided among 3 ?~10-9-10. Among 6 ?-d-4-ll. 
A, 3i£ 9 B. 6 d. 

7. Will you divide 2 gala. 2 qta. by 4 P-0-2-1. By 5 ?-0-2. 
By 10 P-0-1. By 2 ?-l-l. A. 2 gala. 2 qta. 1 pt. 

8. Will you divide 96 acrea, 2 roods, 16 roda, by 7P-13-3-8. 
By 8 ?~12 0-12. By 12 P-8-0-8. A. 33 acrea, 3 roods, 28 roda. 



Questions to ezerdse the foregoing Rules. 

1. What is the aum of the foUowing numbera, viz. one, two 
thouaand, thirty thousand, four millions, twenty thousand, nine* 
teen, four hundred millicna P A. 404052020. 

2. Bought a coat for 15 dollara, a veat for 1 dollar 37^ cents, 
a pair of hoots for 6 dollara 12^ ', what did the whole coat me ? 
A. $22,50. 

3. Bought a horse for $75, and sold him for 37j| eenta leas 
than he cost me ; what did I get for him ? A. $74,62,5. 

4. What will 3200 vards of tape come to, at 64 centa, or -]V 
ofadollar,ayard?-206. At 12^^ cents, or | of a dollar F-400. At 
25 cents, or 4 of a dollar F-800. A. $1400. 

5. How many yards in 31557600 rods } A. 173566800. 

6. How many years in 31557600 seconds, allowing the year 
to contain 365| days ^ A. 1 year. 

7. At 4 cents a gill, what will 1 tun of wine coat? A. 
$322,56. 

8. How much wine oan be bought for $322,56, at 4 centa a 
gill? A. Itun. 

9. How many rods in 1100 yds. ? In 3300 yds. ? A. 900 rode 

10. How many dollars in a)Qj6? In 900£? A. $4000. 

1 1. Reduce 5£ 17 s. 6 d. to ftrfhings. A. 5640 farthings. 
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12. How many pounds in 5640 ftrthiogf ? • Ji. 5jB 17 8. 6 d. 

13. Multipljr 3600 bj 25^. A. 90600. 

14. What will 1 ton of plover-ieed cost, at 5 mills an ounce ' 
A. $179^. 

15. At 2 cents an inch, what will 1 yard of cloth cost ? A, 
72 cents. 

16. Reduce 1 tun to gills. A. 8064 gills. 

17. Reduce 20 bushels to pints. A. 1280 pints. 

18. Reduce 4 tons to drams. A. 2293760. 

19. How many barley corns will reach across the Atlantic 
Ocean, allowing it to be 3000 miles. A, 570240000. 

20. How many times will a watch click in 20 years, if it click 
at the usual rate of 60 times in a minute ? A. 631152000. 

21. A father left legacies to his children sb follows : to Thorn- 
as 75jS 14 s. 6 d., to William 3 times as much as Thomas, to 

his daughter Mary ^ as much as Thomas, and to Susan, hi^ 
youngest child, as much as all the rest, lacking 20jC 13 s. 8 d. : 
how much did each receiye ? A, William 227 JS 3 s. 6 d., Mary 
12£ 12 s. 5 d., Susan 294ie 16 s. 9 d. 



Mr. Ckarles Testy 

To Lmit P. ChikL . . , . Xhi. 
1827. 

Jan. 1. To 3 yds. Linen Cloth, at 1 s. 6 d. a yard, 
" 15. " 1 ton of Hay, at 4 s. 6 d. a hundred, 
Feb. 28. " 25 bushels of Rye, at 3 s. 9 d. a bushel. 
Mar. 9. << 3 cows, at 5jC 10 s. a head, - • - 



Halifax, April 1, 1827. 

Received payment, 



£25 18b. 3d. 



P. Chad. 
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IT XXXIV. 1. If one third (J) of an apple cost 2 
cents, what will a whole apple cost ? 

2. If one third coet 3 cents, what will a whole one cost? 
if one third cost 4 cents, what will one whole apple cost? 
If one third cost 6 cents ? 8 cents ? 9 cents ? 20 cents f 
50 cents? 100 cents? . 
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3. If yon pay 3 cents for one fifth (^) of an orange, what 
will a whole orange cost ? 

4. if you pay 2 dollars for one eighth (|) of a ticket, what 
will a whole ticket cost? 

Q. How many halves to an apple, or any thing ? 

O. How many thirds'? Fifths? Eighths? Sixteenths? 

Q. When an apple, or any thing, is divided into two equal 

farts, would you call one of these parts a half or a third ? 
nto 3 equal parts, what is one part called ? 

Q. Into 4 parts, what is 1 part called ? 

Q. Into 5 parts, what is 1 part called ? 

Q. Into 8 parts, what is 1 part called? 

Q. Into 8 parts, what are departs called ? 

Q. Into 8 parts, what are 5 parts called ? 

Q. When an apple, or any thing, is divided into two equal 
parts, how would you express one part, on the slate, in 
figures. A, I set the 1 dowti, and draw a line under it ; 
then write the 2 under the line. 

Let me see you write down in this manner, on the slate. 
One half. One third. One fourth. One fifth. One sixth. 
Two sixths. Three sixths. Three eighths. Eight twelfths. 



Q. What are such expressions as these called ? 

A. Fractions. ' 

•> Q. When, then, any whole things, as an apple, a unit, Sec. is brokmn 
or divided into equal pairts, what are these parts called ? 

A. Fractions. 

Q. Why called fractions 1 

A. Because fraction signifies broken, 

Q, You have seen, that, when any whole thing is divided into 3 
parts, these parts are callea thirds ; into 4 parts, called fourths : what, 
then, does the fraction take its name or denomination from ? 

A. From the number of parts into which any 
thing is divided. 

Q. When an apple is divided into 6 parts, and you are desirous ol 
giving away 5 parts, how would you express these parts ? 

Q. What is the 6 (in |) called T 

A. The denominator. 

Q. Why so called ? 

A. Because it gives the name or denomination 
to the parts. 
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Q. What IS the 5 (in |) called 7 

A. Numerator. 

Q. Why so called 7 

A. Because it numerates or numbers the parts. 

Q. Which is the numerator, then 7 

A. The number above the line. 

Q. Which is the denominator 7 

A. The number below the line. 

Q. What, then, does the denominator show 7 

A. The number of parts a unit, or any thing, 
is divided into. 

Q. What does the numerator show 7 

A. How many parts are taken, or used. 

Q. In the expressions ^^ -fig, -fy) -^> which are the numerators, 
and which are the denominators 7 

Q. If you own ^ of a vessel, how many parts is the yessel si:^ 
posed to be divided mto 7 and how many parts do you own 7 

A. 40 parts, and I own 28 parts. 

Q. Is A of an apple more than ^ of it 7 

Q. What fraction, then, is greater than 1 7 Than } 7 Than t f 

Than % 7 Than f 7 What fracUon is less than 1 7 Than f 7 Than 

^7 Thanf7 

Q. From these remarks, what appears to be a correct definiUon of 
fractions 7 

A. They are broken parts of a whole number. 

Q. How are they represented 7 

A. By one number placed above another, with 
a line drawa between them. 

-s. in Simple Division, you recollect, that the remainder was repre- 
sented in like manner ; what, then, may justly be considered the ongin 
of fractions 7 

A, Division. 

Q. What may the numerator be considered 1 

A. The dividend. 

Q. What may the denominator be considered 7 

A, The divisor. 

Q. What, then, is the value of a fraction 7 

A. The quotient of the numerator divided by 
the denominator. 

Q. What is the quotient of 1 dollar divided among S men 7 

A. 4. 

Q. What is the qnotieBt of 7 divided by 8 7 

A. i. 
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Q. How, then, lure fractions represented f 

A, By the sign of (fiyision. 

Q. What does f express ? 

' 9 is the divideiuU 

is the diviaor. 



^. The quotient, of which ^ III 



1. If 3 apples be divided equally among 8 boys, what part 
of one apple will each boy receive ? 1 apple among 8 boys 
would be ^ of an apple apiece, and 3 apples would be 3 
times as much ; that is, f of an apple apiece, •^ns. f. 

2. If 4 oranges be divided equally among 8 boys, what 
part of an orange is each boy's part ? 1 orange among 8 
boys=i, and 4 oranges are 4 times as much; that is, 

f , Ana, If 2 oranges among 7 boys ? A. ^. 9 orangey 
among 13 boys ? fS) oranges among 37 boys ? 

3. One orange among 2 boys is J of an orange apiece 
how much is 1 divided by 2, then ? Ans, i. How much ii 
1 divided by 3? A. h The quotient of 5 divided by 6? 

A.i. Of3by5? Of7by9? Of8byl3? Of 11 by 15? 

4. What part of one apple is a third part of 2 apples? 
A third part of one apple is i, and a third part of 2 apples « 
must be twice as much ; that is, } of 1 apple. A, |. 

5. What part of 1 apple is one fourth / 4) part of 3 apples ? 
} of 3 apples is 3 times afl much as } of 1 apple ; that is, { 
of 1 apple. A, }. 

6. What part of I apple is -J^ of 3 apples? A. f. What 
part of 1 apple is -^ of 4 apples ? A.\. i of 4 apples is 
what part of 1 apple ? Ans, f . 



A Proper Fraction. Q. We have seen that the denominator 
shows how many parts it takes to make a whole or unit; when, then, the 
numerator is less than the denominator, is the fraction greater, or mm, 
than a whole thing or unit ? 

A. It must be less. 

Q. What is such a fraction called f 

A. A Proper Fraction. 

Q. How may it always be known ? 

A. The numerator is less than the denommator. 

Q. What kind offiractions are 59 f > {-> &e. t 

Ajf Impropxr Fraction. Q. When the numerator is as laige, 

er larger than the denominator, as, f ' -ff-; i, it is plain, that Ihe fraetion 
CJQwra t i W 1 whole, or more than 1 whole : wnat is such a fractioB called f 
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A, An Improper Fraction, 

Q. How may it be known 7 

^A. The numerator is greater than the denomi- 
nator. 

Q. What kind of fractions are j-» -^> %i &c. f 
A Mixed Number. Q. What is a mixed mmiber ? 

A. A fraction joined with a whole number. 

Q. What kind of fractions are 15|, 16^, &c. 7 

Q. What kind of fractions are each of the following expressions/ 

vix. 15f ' k\ Y' 8|, iS, 7i» -V 7 



t XXXV. To CHANQi: AN Improper Fraction to a 
Whole or Mixed Number. 

1. How many whole apples are there in 6 thirds (f ) of an 
apple .!> In 8 quarters (D? In -^P In-^? In^? In 

2. How many weeks in -4^1 of a week? In ^? In 4|^ ? 
In^? \XL^'> 

3. How many pints in f gills ? In -^ gills ? In ^ gills ' 
In -if^ gills? 

4. How muph is f of a dollar.' A. $1. Is f ? A.\ and 
\ = \\. IsJ^? IsJ^? IsJf .5 Is^? Is^? 



Q. What is thift finding^ how many whole things are contained in an 
improper fraction called 7 

A, Reducing an improper fraction to a whole 
or mixed numbei. 



1. James, by saving -j^ of a dollar a day, would save in 33 
days ^ ; how many dollars would that be ? 



OPERATION. 

16)33 

Ans. 2-j^ dollars. 



In this example, as -fS* make 1 dol- 
lar, it is plain, that as many times as 
16 is contained in 33, so many dollars 
it is ; 16 is contained 2 times and 1 
over; that is, 2jL dollars. 



Rule. Q. What, then, is the rale for reducing an improper fl«e- 
(ioB to a whole or mixed number 7 - . . 

A. Divide the numerator M'tfie denominatcw. 
10 ■ 
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More Exercises for ilie Slate. 

2. A regiment of soldiers, consuniixig *( of a barrel of pork a 
day, would consume in 28 days ^ of a barrel ; h«=»w many 
barrek would that be ? ^. &f barrels. 

3. A man, saving i of a dollar a djiy, would save in ?<^>5 days 
•2^^ J how many dollars would that be ? A. '$73. 

4. Reduce ^§8 ^ to a mixed number. 4- 20^. 

5. Reduce -^^ to a mixed number. A. 72^. 

6. Reduce -^ to a mixed number. A. 4f . 

7. Reduce -^^ to a mixed Bomber. £. 12^. 

8. Reduce -^fgF" ^ a mixed number. A, 13-H-. 

9. Reduce y^ to a mixed number. j3. 23^h^. 

10. Reduce -^if ^ to a whole number. A. 144. 

If XXXVI. To REDUCE A Whole- or Mixed Num- 
ber TO AN Improper Fraction. 

1. How many halves will 2 whole apples make ? Will 3? 
Will 4? Will6? WiU20.? WiUlOO? 

2. How many thirds in 2 whole oranges ? In 2J ? In 2| ^ 
In 3.5 In3J.5 In 8? Inl2.» 

3. A father, dividing one whole apple among his childreii, 
gave them -^ of an apple apiece j'how many children were 
there? 

4. James, by saving i of a dollar a day, found, after several 
days, that he had saved IJ of a dollar ; how many Bths did 
he save ? and how many days was he in saving them ? 

5. How many 7ths in 2 whole oranges ? In 3f ? In 3f ? 

In3f? 

This rule, it will be perceived, is exactly the reverse <A 
the last, and proves the operations of it 

1 . In 30| of a dollar, how many Bths ? 
OPERATION. 

8 

2 4 = the Sths in 30 dollars. 
3 = Uifi Sths in |. 



i; 



iiSzumk, Ans. 



FRACTIONS. Ill 

V Role. Q. What, theo, is the rale for redacing a mixed or whole 
number to an improper fraction ? 

A, Multiply the whole number by the denomi- 
nator of the fraction^ 

* Q. What do you add to the product f 

A. The numerator. 

Q. What is to be written nnder this result t 

A, The denominator. 

M(n^ 'Exercises for the SUUe. 

2. What improper fraction is equal to 20^ ? Ji. ^f 8'^> 

3. What improper fraction is equal to 72^^ ?. A. ^fr^. 

4. What improper fihetion ia equal to 4f ? A, ^. 

5. What improper firqction is equal to IdJ- ? A. ■^. 

6. What improper fraction is equal to 16tV ? A. ^^. 

7. What improper fraction is equal to 17-ft- ? A. "Vi^- 

8. What improper fraction is equal to 144i^? A. -Hf^- 

9. Reduce 20^ pounds to 2(Hh8. As ^V ^^ ^ pouitdtssl s., 
^3ss2s., the question is the same as if it had been-stated thuii : 
In 20£ 5 s. how man j shillings ? A. ^f-^GOS shUUngs. 

10. In 14f weeks, how many 7thB ? A.^^^ 101 days. 

11. In 26f pecks, how many dUis ? A. ^^ as 211 quarts. 

IT XXXVII. To REDUCE A Fraction to its Lowest 

Terms. 

Q. When an apple is divided into 4 parts, 2 parts, or i, are evi- 
dently J of the apple : now, if we take }, and multiply the 1 and 2 both 

by S, we shall have } a^ain ; why does not this multiplying^ altrr tho 
value ? 

A. Because, when the apple is divided into 4 
parts, or quarters, it takes 2 times as many parts, 
or quarters, to make one whole apple, as it will 
take parts, when the apple is divided into only 2 
parts, or halves : hence, multiplying only increases 
the number of parts of a whole, without altering 
the value of the fraction. 



\ 
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Q. Now, tf we lake i, aad multiply both the t and 4 by S, we ob 
tain t-=r j-j what, then, is ^ equal to 1 

A, I, or {. 

Q. Now it is plain that the reverse of this most be trae; for, If we 

divide both the 4 and 8 in f by 9. we obtain i, and, dividing the 2 

and 4 in f- by 2^ we have ^ ; what, then, may be inferred from these 
remarks respecting multiplying or dividing both thfe numerator and de- 
nominator of the same fraction 7 

A, That they may both be multiplied, or di- 
vided, by the same number, without altering the 
value of the fraction. 

Q. What are the numerator and denominator of the same firaction 
called ? 

A.' The terms of the fractions 

Q. What is the process of chao^png I* into its equal i caUed f 

A. Reducing the fraction to its lowest terms 

Mentcd Exercises, 

1. Reduce f to its lowest teims. 

2. Reduce f to its lowest teims. 

3. Reduce f to its lowest teims. 

4. Reduce ^ to its lowest terms. 

5. Reduce j^ to its lowest terms. 

6. Reduce ^ to its lowest terms. 

7. Reduce ^^ to its lowest terms. 

Operation hy Slate iUusinaed, 

1. One minute is -g^j- of an hour, and 15 minutes are -^ ; 
what part of an hour will ^ make, reduced to its lowest terms ? 

OPERATION. 1 Q. How do you get the A itt thi. 

example ? 
A. Dj dividing 15 and 60 each by 5. 
Q. How do ^ou get the ^f 
A, By dividmg 3 and 12, each, by 3. 
Q. How do you know that ^is reduced to its lowest terms ? 
A. Because there is idf> number greater than 1 that will diTM~ 
both the terms of \ without a remainder 



If 
o^eO-* 12~"4 
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^rom Uiese illustnttiflb we derire the following 

RULE. 

% How do yoa proceed to reduce a fraction to its lowest terms 

A. Divide both the terms of the fraction by ai 
n* tnber that will divide tliem without a remaind< 
and the quotients again in the same manner. 

Q. When is the fraction said to be reduced to its lowest lerms ? 

A. When there is no number greater than 
(hat will divide ^he terms without a remainder^ 

More Exercises for the Slate, 

2. Reduce ^ of a barrel to its lowest terms. A. f-. 

3. Reduce ^# of a hogshead to its lowest terms. £. ^. 

4. Reduce i^j- of a tun to its lowest terms. Ji. -f • 

5. Reduce i^j^^ of a foot to its lowest terms. A. i^. 
C. Reduce m of a gallon to its lowest terms. M, j-. 
7. Reduce ^ff f of an inch to its lowest terms. A, ^. 

t XXXVni. To MULTIPLY ,A FRACTION BY J 

Whole Number. 

1. If 1 apple coet t of a cent, what will 2 apples co; 
How much is d times ( ? 

2. If a horse eat i of a bushel of oats in one day, h 
many bushels will he eat in 2 days? In 3 days .^ H 
much is two times | ? 3 times J ? 

3. William has f of a melon, and Thomas 2 times 
much ; what is Thomas's part? How much is 2 times g ? 
times f ? 2 times -J ? 3 times f ? 6 times -^ ? 

Q. From these examples, what effect does multiplying;- the nurn* 
tor by any number appear to have on the value of the fraction, if 
denominator remain tne same 1 

A. It multiplies the value by that number. 

Q. Stimes j-isT^? j but, if we divide the denominator 4 (ii 
)iy 2, we obtain ^ ; what effect, then, does dividing the denomiuatoi 
any number have on the value of a fraction, if the numerator remain 
same? 

A. It multiplies the value by that numb*^--^ 
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Q. What is the reason of thi# 

j!2. Dividing tlie denominator makes the parts of a whole 
BO many times larger ; and, if as many are taken, as before, 
[which will be the case if the numerator remain the same,[ 
the value of the Traction is evidently increased so many 
Umes. 

Aj^ain, as the numerator shows how many parts of a 
whole are taken, multiplying the numerator by any number, 
if tlie denominator remain the same, increases the number 
of parts taken ; consequently, it increases the value of the 
fraction, 

4. At f^ of a dollar a yard, what will 4 yards of cloth 

cost ? 4 times -^ 9j:e -ff z= f of a dollar, Ans. But, by 

dividing the denominator of -^ by 4, as above shown, we 

immediately have f in its lowest terms. 

From these illustrations we derive the Iflowing 

RULE. 

Q. How can you multiply a fraction by a whole number 7 

A. Multiply the numerator by it without chang- 
ing its denominator. 

Q. How can you shorten this process 7 

A* Divide the denominator by the whole num- 
ber, when it can be done without a remainder. 

Exercises fw the Slate, 

1. If a horse consume -j^ of a bushel of oats in one day, how 
many bushels will he consume in 90 days ? .^. {^ s=s 6 bushels. 

2. If 1 pound of butter cost ^ of a dollar, what will 205 
pounds cost ? A, ^^ = 30^ = SOf dollars. 

3. Bought 400 yards of calico, at f of a dollar a yard ) what 
did it come to > A. -^^ « $150. 

4. How much is 6 times ^^ ? ^. -ff sar l-j^. 

5. How much is 8 times il-? 4. •V5^=2i}=2f. 

6. How much is 12 times i^ ? 4. f| =? 6i^ = 6f . 

7. How much is 13 times %\h ? ^. ^y^=3jH- 

8. How much is 314 times J .? A, ^ =235f = 235^ 

9. How much is 513 times Vt ? ^- ^if^ = 326-ft;. 

' 0. How much is 530 times fi ? A, ^-Vrf^ = 483f i 



Jr 
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Divide the dendymhuxtor in the following. 

11. How much is'42 times fj ? A.M. 

12. How much is 13 times §tt ? -3. "W — ISjf . 

13. How much is 60 timesS^ ? w3. J = 2j. 

14. At 2| dollars a yard, what will 9 yards of cloth cost .' % 
times 2 are 18. and 9 times ^ are f = 1^, which, added to 18, 
makes 19| dollars. A, This process is substantially the same 
as IT XXVII. , by which the remaining examples in this rule 
may be performed. 

15. Multiply 3i by 3tJ7. A. 11921. ' ' > 

16. Multiply 6j by 211.' A. 1450^. 

17. Multiply 3^ir by 42. .«. 129Si=:i29i. ^^ /■ 

If XXXIX. To MULTIPLY A WhoLE NuMBER BY A 

Fraction. 

Q. When a number is added to itself several times, this repeated 
addition has been called multiplication j t>ut the term has a more exten- 
sive application. It often happens that not a whole namber only, but a 
certain portion of it, is to be repeated several times; as^^or instance, If 
you pay 12 cents for a melon, what will } of one cost 1 | of 12 cents ia 
3 cents; and to get {, it is plain tl^t we must repeat the 3, 3 times, 
mtakin? 9 dents, tne ansvrer : when, then, a cehain portion of Uie muhi- 
plicand is repeated several times, or as many times as the numerator 
shows, what is it called I 

A, Multiplying by a fraction. 

Q. How much is i of 12? fofl2? iof20t fofSOT iofSI 

fof87 iof40t |of40T fof40? tof40T 

Q. We found in Multiplication, If X., that when two numbers are to 
foe multiplied together, eitner ma^ be the multiplier ; hence, to multiply 
a whole number by a fraction, is the same as a fraction by a whole 
number I consequently, the operations of both are the same as that de- 
scribed in IT XXVII. ; what, then, is the rule for muiilplying a whole 
number by a fraction ? (For answer, see IT XXVII.) 

Exercises for the Slate. 

1. What will COO bushels of oats cost, at ^ of a dollar a 
bushel ? A. $112i. 

2. What will 2700 yards of tape cost, at } of a dollar a yard f 
A, $337i. 

3. Multiply 4^ by 5^. A, 2210. 

4. MulUply 272 by ISf. A. 4284. 

5. Multiply 999 by 2lf . ' A. 21201. 

6. Multiply 20 by 5^. A. 101^. 
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Li. To DIVIDE A Fraction bt a Whole Number 
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If 3 apples cost i of a cent, what will 1 apple cost? 
much IS i-T-3? 

If a horse eat j- or f of a bushel of meal in 2 days, 
much will he eat in one day ? How much is f — 2 ? 
A rich man divided f of a barrel of flour among 6 poor 
t how much did each receive ? How much is f — 6 P ^ 
If 3 yards of calico cost f of a dollar, how much is it a H ^ 

? How much is I -^ 3 ? 

If 3 yards of cloth cost ^of n, dollar, how much is it 
d? 

le foTeming examples have been performed by simply 
mg th6u: numeniors, and retaining the same denomi- 
, K>r the fbllowing reascm, that the numerator tells how 
' parts any thin^is divided into ; as, f are 4 parts, and, 
ide 4 parts by 2, we have only to say, 2 in 4, 2 times, 
whole numbers. But it will often happen, that the 
srator cannot be exacUy divided by the whole number, 
the following examples. 

William divided f of -an orange among his 2 little 
ers ; what was eacn brother's part? 
e have seen, (IF XKXVII.) that the value of the fraction 
; altered by multiplying both of its terms by the same 

ler ; hence f X 2= f . Now, f are 6 parts, and Wfl- 

can give 3 parts to each of his two brothers ; for 2 in 6, 

es. A. i of an orange apiece. 
In this last example, if (in |) we multiply the denomi- 

f 4, by 2, (the whole number,) we have I, the same result 

fore ; why is this ? 

Multiplymg the denominator makes the parts so many 
smaller ; and, if the numerator remain the same, no 
are taken than before; consequently, the value is 

aed so many times. 

From these illustrations we deriye the following 

Wlien the numerator can be divided by the whole number with* 
remainder, how do you proceed ? 

. Divide the numerator by the whole number, 
ing the denominator under the quotient. 
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Q, When the numerator cannot be thiu* divided, how do ye^ 

proceed ? 

A. Multiply the denominator by the whole 
number, writing the result underthe numerator. 

Exercises for the Slate, 

1. If 8 yards of tape cost -j^ of a dollar, how much is it a yard * 
How much is -j^ -a- 8. 

2. Divide f by 8. ^ wJ. ^«A- 

3. Divide A by 6. ^. A«^. 

4. Divide 3^ by 8. A. yfj. 

5. Divide ^q- by 8. {Divide the numerator.) A, ^. 

6. Divide 2>^ by 4. -«• ri?r = xh- 

JVote. — VVhsn a mixed nnmbor ocean, reduce it to an improper firaction . 
tliea divide u befiwe. 

7. Divide $6f amon^ five men. ^. 6f «r 4^- +5 » J^ » 1^. 

8. Divide 2ii by 4. ^ J. fj. 

. 0. Divide 16 J by 5. ji. ^=3^. 

10. Divide 25^ by 20. .tf . Hft = l^Jf • 

11. Divide 8^ by 6. ^. JJ « l^J, 

12. Divide 114^ by 280. A, ^^ih- 

IT XLI. To MULTIPLY ONE FRACTION BY ANOTHER. 

1. A man, owning | of a packet, sells } of his part; what 

part of the whole packet did he sell ? How much is | of | ? 

3 X d = Id 

J- -r-_ — Ans, The reason of this operation will appear 

from the following illustration : — 

Oi)ce j- is ^, and j- of ^ is evidently i divided by 4, which 
IS done (IT XL.) by multiplying the denominator, 8, by the 4. 
making 32 ; that is, ^ of ^ r= ^. 

Again, if ^ of ^ be ^, then ^ of f will be 5 times as 
much, that is, -fy. 

Again, if j- of f be ^, then f will be 3 times -^= jf|» 
«^9»., as before. 

The above process, by close inspection, will be found to 



Q. What ar« such firaetions as these sometimes called f 

A. Compound Fractions. 

Q. What does the word of denote t 

A. Their continual multipCcation into each 
other. 

Exercises for the Slate, 

1. A man, havini^ 1^ of a factoryi sold ^ of his part; what 
fiurt of the whole did he tell? Howmuchia } of i^? iXi^ 

% At A of a dollar a yard, what will |- of a yard of eloth 
ooiA' How much layoff? A. -^jj. 

3X6X» 4ft >" 
8. Multiply f of ♦ by f A, J x f x T^m" 

4LMultipIyf offbyf AtS^-f 



I 
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fiODglBt in nmltiidyiiig together the two nnmeratOFB for a 7- 

new numerator, and the two denominators for a new de- 
Domiiiator. 

Shoal4 a whole number occur in any ezan^e, it may be 
reduced te an improper fraction, by placing the figure 1 un- 
der it ; tlius 7 becomes \ ; foi since the value of a fraction 
(t XXXIV.) is the numerates: divided by the denominator, 
the value of {^ is 7 ; for, 1 in 7, 7 times. 

From these illustrations we derive the following 

Q. How do you proceed to multiply one fraction by another T 

A. Multiply the numerators together for a new 
numerator ; and the denominators together for a 
BOW denominator. 

JV*ote.— If the liraotion be a mixed aomber, reduce it to an improper ftaotien t 
lliea prooeed at before. 

Mental Exercises. 

2. How much is j- of ^ ? ^ 6. How much is ^ of j- ? 

3. How much is^ of f ? 7. How much is | of i? 

4. How much is f of f ? 8. How much is iV of -jV ? 

5. How much is | of f ? 9. How much is £ of y^ ? I' 
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5. Multiply ^of^hy f . J. -Aft. 

6. Multiply Jf J by t A HM = *««=« ^iH- 

M^BtBtr^U tht deoomiiiftlof of any Aaetion b« emcl to the numerftUHr «€ 
any other fiFactkm, they may both be dropped oa tne principle eiplained ia 

IT XXXVII. ; tboa ^ of ^ of |^ aiay be ahorteiied, by droppinf the nomerar 

tor' 3, and denomi^tor 'J; the remainiof ternu, being multiplied together, 

win prodttoe the inBtkm reqoired in lower tenu ; thua, Aoi -^ of ^ss% 

J%e answers to the following examples express tke JraeUan. tfi U$ 

Imoest terns. 

7. How much is ^ of i of f of f ? . ^. A"- 
8 How much ujof^oft? -^-^ 

9. How much is 5^ times Si ? A. 30|. r 

10. How much is 16j| times 16jk ? A. 272^. 

11.' How much is 20^ times j^ of ^ .' A, ^ ^ dff. 

Xlill. To FIND THE Least Common Multiple of 

TWO OR moke NuMBEES. 

Q. It is a number produced by moltiplyijig^ 2 (a factor) by somt 
other factor ; thus, 2 X o = 12 : what, theo, may the 12 be called ? 

A. The multiple of 2. 

Q. 12 is also produced by multiplyiog not only 2, but 3 and 6, like- 
wise, each by some other number ; thus, 2 X o as 12 ; 3 X 4 = 12 } 
6 X 2= 12 ; when, then, a number is a multiple of several factors or 
numbers, what is it called 7 

A. The common multiple of these factors. 

Q. As the common multiple is a prodact consistW of two or OMra 
factors, it follows that it may be divided by each of uese factors witlk^ 
out a remainder ; bow, then, may it be delermihed, whether erne num- 
ber is a common multiple of two or more numbers, or not 1 

A. It is a common multiple of these numbers, 
when it can be divided by each without a re- 
mainder. 

Q. What is the common multiple of 2, 3, and 4^ then f 

A. 24. 

O. Why t 

A. Befcause 24 can be divided by % 3, and 4, 
without a remainder. 

Q. We can divide 12. also, by 2, 3, and 4^ without a remainder j 
wliat, then, is the least number, that con be divided by 2 or more num- 
bers, called T 
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A. The least common multiple of these numbers. 

Q^ It sometimes happens, that one number will divide several olbcr 
numbers, without a remainder j as, for instance, 3 will divide 12, lH, 
and 24. without a lemainder ; when, th^, several numbers can be thus 
dividea by one number, what is the number called Y 

A. The common divisor of these numbers. 

Q. 12, 18, and 24, may be divided, also, eac!y)y S,\even ; what, 
then, is the greatest number called, which wiH divRe 2 or n^ore num- 
bers without a remainde^r 7 

A. The greatest common divisor.* 

* In V XXXVII., in reducing fractions to their lowest terms, we were 
•ometimea obliged, is order to do it, to perform several operations in dividing } 
but, had we only known the greatest common divisor of both terms of thu 
firaction, we mi^t have reduced them by simply dividing once ; hence it may 
lometimes be convenient to have a nde 

• To find, the greatest common cUvisor o/ two or more mmbers. 

1. What is the greatest eonunon divisor of 79 and 84 ? 
OPERATION. 



72)84(1 
72 

12)72(6 
72 

A, 12, common di- 
Tisor. 



In this example, 73 is contained in 84, 1 tinv), 
and 13 remaining ; 79, then, is not a factor 01*84. 
^ain, if 13 be a factor of 79, it most also he a 
fkctor of 84 ; for 79 -{- 12 = 84, By di vidi ng 72 
by 19, we do find it to be a factor of 79, (for 79 
-^19 = 6 with no remainder) ; therefore, 19 is a 
common factor or divisor of^ 79 and 84 ; and, as 
the greatest common divisor of two or more 
namoers never exceeds their difference, so 19, 
the difference between 84 and 79, must be the 
greatest common divisor. 

Heoee, the fbUowing Rvlb :— Divide the 0-eater number by the less, and, 
if there be no remainder, the less number itself is the common divisor ; bat, if 
there be a remainder, divide the divisor by the remainder, always dividing tho 
last divisor by the last remainder, till nothing remain : the last divisor u the 
divisor sought. 

A*ot0.— If there be more numbers than two, of which the greatest common 
divisor is to be found, find the common divisor of two of thnm first, and then 
of thiU common divisor and one of the other numbers, and so on. 

9. Find the greatest common divisor of 144 and 132. JSf. 19. 

3. Find the greatest^ common divisor of 168 and 84. ./3. 84. 

4. Find the greatest common divisor of 94, 48, and 96. Ji» 94. 

Let %$ e^pptjf thi» rvie to reducing fractiofM to their lovotet terms* 

See IT XKXVII. 

5. Reduce -fj^ to ^" ^^ example, by using the common divi- 

i*a lAwnaf fAvma *^i 1^> found in the answer to sum No. 9, we 

K8 iowesi lerms. ^^^^ ^ number that will reduce the fVaction to 

1 2^ I ? j i r— IX Ana **' lowest terms, by simply dividing both terms 

4^tft«s(nMmamMrj»a:^brmtAsf(>2E0t0ti^«(ai9Z0«:~ ^ 

Z. Find the common divisor of 750 and 1000 ; also reduce -Jt^tt to its 
lowest tc)!m^ A 850, ami J. *"^" 



k 
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^ 1. VtltaX is tho least common multiplo of C and.S ? 

OPERATION. In this example, it will be perceived 

2)6.8 ^^^ ^^ divisor, 2, is a factor, both of G 

* and 8, 4l|d that dividing 6 b v 2 gives its 

3 ^ 4 other factor, 3 (for 6 -*- 2 == 3) ; likewise 

dividing the o by 2 gives its other factor, 4 

(for 8-h2s3r4); consequently, if the divisors and quotients be 

multiplied together, their product must contain all the factors 

of the numbers G and 8 ; hence this product is the commoa 

it multiple of G and 8, and, as there is no other number greater 

than 1, that will divide 6 and 8, 4 X 3 X 2s 24 will be tiic 

least coiumoif multiple of C and Q. 

./Vc/tc. — When there are sQveral numbars to be dirided, ihoald the divisor not 
bj contained in any one number, without a remainder, it ii evident, tliat tho 
divisor it not a factor of that number ; conaeqnantly, it may be omitted, and 
rc!t;jrved to be divided by the next diviioi. 



. • 



e 



2. What is the common multiple of 6, 3, and 4? 
OPERATION. 

3)6.3.4 



2)2.1.4 



1.1.2 
Ans. 3x2x2 = 12. 

From these illustrations we derive the foUowinsr 



In dividing^ 6, 3 and 4 by 3, 
1 find that 3 is not contained in 



4 even ; therefore, I write the 4 
down with the quotients, afler 
which I divide by 2, as before. 
Then, the divisors and quotients 
multiplied together, thus, 2x2 

X3=:12,J«IW. 



RULE. 

Q. Howr do you proceed first to find the least common muhiple 
( o/ two or more numbers ? 

A. Divide by any number that will divide two ' 
or more of the given numbers without a remain- 
der, and set the quotients, together with tlie un- 
' divided numbers, in a line beneath. 

p^ Q. How do yoa proceed with this result ? 

■■■■■'■■ ' ' ^>>- » 

^ 7. Reduce ^^§- to iVi lowest terms. A, ^. 

. « 8. R«;(Iuco -^x^^ fo its lowest tornas. ^. ■^-. 

S'um! I it be pri'feiTod to reduce fiactions to their lowest terms by 
/, ^ XXXVri., the foUowin* rulas may be found serviceable :— 

k A lY isi'.mbor endins: with an even nninber or cipher is 4iivisible by 9. 

* A 'v numbor oHdinjf with 5 or i<i divisible by 5; also if it end in 0, it it 

ilivi:iible by 10. 

11 



122 AIUTHMETIC. 

A. Continue dividing, as before, till thereiis no 
number greater than 1 that will divide two or 
more numbers«without a lemainder; then multi- 
plying the divisors and numbers in the last line 
together, will give the least common multiple 
required. 

More Exercises for the ^ate, 

3. Find the least common multiple of 4 and 16. A,, 16. 

4» Find the least common multiple of 10 and 15. A, 30« 

5. Find the least common multiple of 30, 35 and 6. A. 210» 

G. Find the least common multiple of 27 and ^1. A. 451). 

7. Find the least common multiple of 3, 12 and d. A. 24. 

8. Find the least common multiple of 4, 12, and 20. A. 60. 
i). Find the least common multiple of 2, 7, 14 and 49. A. 98. 



IT XIjIII. To reduce Fractions of differgnt De -^ 

NOMINATORS TO A CoMMON DENOMINATOR. ™ 

Q. When ftactions have their denominatora alike, they may he 
added, subtracted, &.c. as easily as whole numbers} for example, 

ij- and i are i ; but in the course of calculations by numbers, we sliaU 
meet with fractions whose denominators are unlike ; as, for instance, 

we cannot add, as above, j| and { together : what, then, may be con- 
sidered the object of reducing fractions of different denominators to a 
eommon denominator 7 

A* To prepare fractions for the operations of 
addition, subtraction, d^c. of fractions. 

Q. What do you mean by a common denominator ? 

A. When the denominators are alike. 

]. Reduce ^ and -^ to a common denominator. 

OPERATION. In perforining 

Numer. 2 X 6= 12, ncF numer. ^ example, we 
Denom. 3x6=18, com. denom. ^^^i ^^ 

Numer. 5x3 = 1^, new numer. by the denominator 

Denom. 6x3=18, com. denoxQ.' of f ; «!«>» we mul- 
tiply both the terms 
of f by 3, the denominator off \ and, as both the terms of ea^h 
fraction are multiplied by the same number, consequently the 
valae of the fractions is not altered ; TT XXX VIL 
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^fVom these Uluatrations wei derive the following 

RuiiS;. 

Q. What do yoawiitiply eaeh dtoominator: by for a aew draom- 
mator? ' ' . 

A. By all the other denominators. 

.QwriAThat do youi imritiply each namerator by for a new numerator ? 

A, By the s^me numbers (denominators) thaft 
I multiply its denominator by. 

JWte. — As, by multiplying in tins manner, tbe lame denominators ore cou^ 
tinaatly multiplied into each «ther, the proeen may be shortened $ for, having 
fbuDfl ene denominator, it maiy be written under each new numerator. This, 
however, tbe intelligent pupil will soon discover of himsetf; and, perhaps, it is 
boat he should. 

More Exercises for the Slate. 

2. Reduce f and ^ to a common denominator. A. ^f $f • 

3. Reduce ^ and f- to a common denominator. M. -}~f ' ^^ 

4. Reduce f and ^ to a common denominator. A. f f , ^ 

5. Reduce |-» ^ and j- to a common denominator. 

x •«• -Bf' m, m- 

' 6. Reduce ^, |- and -1^ to a common denominator. 

•^- fTT» Mb* iri- 

Compotind fractions must be reduced to simple fractions be- 
fore jRnding the common denominator ; also the fractional parts 
L n^mixed numbers may first be reduced to a common denomi- 
nator, and then annexed to the whole numbers. 

7. Reduce ^ of f and ^ to a conunon denominator. 

8. Reduce 14|- and -f* to 9. common denominator. 

I 9 Reduce lOf and j- of |^ to a common denominator. 

10. Reduce &^ and 144* to a common denominator. 

•«• Sfft-, 14-AV. 
Notwithstanding the preceding rule finds a common denomi- 
nator, it does not al^^s find- the least common denominator. 
But, since the comi^B denominator is the product of all the 
given denominators iii^ each other, it is plain, that this product 
A {% XLII.) is a common multii^e of all theie several denomina- 
tors , consequently, the least common moltipla found by f XLII. 
wiU be the least cov^avm denlNninatitf . 
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11. What is the leact common denominator of -f » ^ amA i ? 
OPERATION. 



3)3.6.2 

2 ) 1 , 2 . 2 

1.1.1 
Ans. 2 X 3 = 6 



Now, as the denominator of 
each fraction is 6ths, it is -evident 
that the numerator must be pro- 
portionablj increased; that is, 
we must find how mum Gths 
each fraction is ; and, to ab this, 

we can take f , |^, and ^ of the 
6ths, thus : 

§ of G ass 4, the new numerator^ written over the 6, ss ^. 

^ of 6 ss 5, the new numerator, written over the 6, ::= ^. 

^ of 6 as 3, the new numerator, written over the 6, = f . 

Hence, to find the least common denominator of several 
fractions, find the least common multiple of the denominators, 
for the common denominator, which, multiplied l^ each frac- 
tion, will give the new numerator for said fraction. ^f % 

13. Reduce } and |- to the least common denominator. 

•^^ i"> ■§■• 

13. Reduce f and iV to the least common denominator. 

•^- "ft' irr* 

14. Reduce 14{- and 13|- to the least common denominator. 

Fractions may be reduced to a common, and even to the 
least common denominator, by a method much shorter than 
either of the preceding, by multiplying both the terms of a 
fraction by any number that will make its denominator like 
the other denominators, for a common denominator; or by 
dividing both the terms of a fraction by any numbers that will 
make the denominators alike, for a common denominator. 
This method oftentimes will be found a very convenient one in 
practice. 

15. Reduce } and | to a common, and to a least common 
denominator. 

;^ X 2 = f ; then f and f = common denominator, A. 
2) f = i » then f and j- = least coailjfNi denominator, jS. 

In this example, both the terms of one firaction are multiplied, 
and both, the terms of the other divided, by the same number ; 
eonseqoently, (IT XXXVII.) the value is not altered. 
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16. Reduce ^ and -^ to Uie least oommon denomixuitor. 

A. ^j T^f 

17. Reduce -fi^jr and i^ to the least common denominator. 

A.i,i- 

18. Reduce ^^ and ^ to the least common denominator. 

•^- A» A* 

19. Reduce -^ and ^ to the least common denominator. 



m 



ADDITION OF FRACTIONS. 

IT XLIY. 1. A father gave money to his sons as fol- 
lows ; to Wil}iam i of a dollar, to Thomas f , and to Rufiis 
; how much is the amount of the whole ? How much are 

^, ^, and f , added together ? 

2. A mother divides a pie into 6 equal pieces, or parts, 

and gives f to her son, and f to her daughter ; how much 
did she give away in all ? How much are f and f added 
together ? 

3. How much are ^ + f + f ? 

4. How much are ^ft; -f- ^ + A ? 

5. How much are f^ + ^^ -}" "iV ? 
*6. How much are jf^ + Tjftr + 3^ .' 

When fractions like the above have a common denominator 
expressing parts of a whole of the sam^ size, or value, it is 
plain, that their numerators, being like parts of the same whole, 
may be added as in whole numTOrs ; but sometimes we shall 
meet with fractions, whose denominators are unlike, as, for 
example, to add i and ^ together. These we cannot add as 
they stand ; but, by reducing their denominators to a common 

denominator, by IT XJLIIL, they make f- and^f, which, added 

together as before, make f , Ans, 

1. Bought 3 loads of^hay, the first weighing 19j- cwt., the 

second 2(4- cwt., and the third 22f cwt. ; what was the weight 
of the whole.' 

it ii f ) leduced to a oommon denominator, are equal to ^jf 
11* 
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f^ and ii : these, joined to their respective whole nnmben, 
give the following expressions, viz. 

OPERATION. 

Cwt. Cwt 

22f = 22i» 



By adding together all the 60ths, 

viz. 45, 12 and 40, we have H^lU ' 

then writing the }{- down, and curv- 
ing the whole number, 1, to the 
amount of the column of whole num- 
bers, makes 63, which, joined with 

a, makes e2fj, Ms. 



Ans, 62 a cwt. 

2. How much is ( of }, and |, added together f } of } c=s { ; 
then I and }, reduced to a common denominator, give -^ and 
a, which, added together as before, give ii^^ljf}[9 Ans. 

From these illustrations we derive the following 
Q. How do you prepare fractions to add them T 

A. Reduce compound fractions to simple ones,f» 
then all the fractions to a co|timon or least com- 
mon denominator. 

Q. How do you proceed to add ? 

A. Add their numerators. 

Mart Exercises for the iSate. 

3. What is the amount of 16f ya^, 17^ yds. and 3 j- yards ' 

4. Add together f and f . A I'fs- 

5. Add together ^, f aAd •^. A. 2f ff . 
C. Add together -jf^, f and j-. A. 1^|-. 

7. Add together 14f and 15f . A. 30^. 

8. Add together ^ of f and f of \. A. ^^. 

9. Add together 3^, j- of f , and i. A. Arfj^. 



SUBTRACTION OF FRACTIONS. 

If XLV. 1. William, having } of an orange, gave \ 
to Thomas ; how much had he left 7 How much does 4 
from i leave ? 
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2. Harry had t of a dollar, and Rufus | ; what part of a 
^ dollar has Rufus more than Harry? How much does i &om 
i I leave ? 

3. How much does i% from -ff leave ? 

4. How much does ^ from ^ leave ? 

5. How much does ^ from -f^ leave ? 
1( How much does -jftfty from -^yjy leave ? 

* From the foregoing ezampleB) it appears that fractions may 

be subtracted by subtracting their numerators, as well as added, 
and for the same reason. 

1. Bought 20§ yards of cloth, and sold 15} yards ; how much 
remained unsold P 



OPERATION. 
3 and I, reduced to a com- 
mon denominator, make ^ 
W and ^ ; then, 

4 -fj yards, Ans, 



In this example, we cannot 
take -^ from t^, but, by bor- 
rowing 1 (unit), which is -ff , 
we can proceed thus, -}^ and 
A ^'^ f^> ^^ which taking 
■]^, or 9 parts from 20 parts, 

leaves 11 parts, that is, -f^- ; 
then, carrying 1 (unit, for that 
which I borrowed) to 15, 



makes 16 ; then, 16 from 20 leaves 4, which, joined with -}^, 
makes iH, ^Sns* 

2. From ^ take ^. ^ and -J-, reduced to a common denomi 
nator, give -J^ and -g^ ; then, -^ from -J-J leaves ^, Jlns. 

From these illustrations w6 derive the following 

RULE. 

Q. What is the rule? 

A. Prepare the fractions as in addition, then 
the difference of the numerators written over the 
denominator, will give the difference required. 

Blore Exercises for the Slate 

2. From f J take f . A. sfVfe. 

3. From ii take ■^. A, ^^^ 

4. From || take ^. A. -^t^ 
5 From i take f . • jJ. if. 
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1 


f 


6. From l^f take f . 


Aivft. 


^ 


7. From f of | take i. 


«t 77« 




8. From j^ of -^ take i of ^. 


•^« /A« 


/ 


9. From 19i tAke J of 19. » ' 


• 





DIVIHIION OP FRACTIONS. 

IT XliVI. To DIVIDE A Whole Number by a 

Fraction. 

w 

Lest you may be surprised, sometimes, to find in the fol- 
lowing examples a quotient very considerably lar^r than the 
dividend, it may here be remarked, by way of lUustration, 
that 4 is contained in 12, 3 times, 2 in 12, 6 times, 1 in 12, 
12 times ; and a half (i) is evidently contained twice as 
many times as 1 whole, that is, 24 times. Hence, when 
the divisor is 1 (unit), the quotient will be the same ajs the 
dividend ; when the divisor is more than 1 (unit), the quo- 
tient will be less than the dividend ; and when the divi^r is 
less than 1 (unit), the quotient will be more than the dividend. 

1. At f of a dollar a yard, how many yards of cloth can 
you buy for 6 dollars ? 1 dollar is |^, and 6 pilars are 6 
times f^, that is, -^ ; then, |^, or 3 parts, are contained in ^, 
or 24 parts, as many times as 3 is contained in 24, that is, 
8 times. ^. 8 yarcLs. 

In the foregoing example, the 6 was first brought ii^ 
4ths, or quarters, by multiplying it by the denominator of 
the divisor, thereby reducing it to parts of equal size with 
the divisor ; hence we derive the following 

RULE. 

Q. How do you proceed to divide a whole number by a fraction ? 

A. Multiply the dividend by the denominator 
of the dividing fraction, and divide the product 
by the numerator. 

Exercises for the Slate. 

2. At -^ of a dollar a bushel, how many bushels of rye can 
1 have for 80 dollars ? ' • r 



L:_ 
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FRACTIONS. 
OPERATION. . 

8 dividend. 
1 6 denominator. 



480 

80 ' 



Numerator, 5)1280 
^ Cdbtient, 256 bushels, Ans, 



In thii example, 
we Bee nlore fully 
illuBtrated the fiust 
that diTition is the 
oppoaite of multi- 
plication ; for, to 

multiply 80 by -f^t 
we should miUti 
ply by the numera- 
tor, and divide by 
the denominator ; 
IT XXXIX. 

3. If a family conanme } of a quarter of flour in one week, 
how many weeks will 48 quarters last the same family ? 

J. 128 weeks. 

4. If you borrow of your nelgihbor iV of a bushel of meal 
at one time, how many times would it take you to borrow % 
bushels? M. 960 times. 

5. How many yards of cloth, at -} of a dollar a yard, may be 
.bought for aOO dollars ? Ji. 1000 yards. 

6. How many times is -^ contained in 720 ? ^. 140. 

7. How many times is 8^ contained in 300 ? Reduce 8^ ta 
an improper fraction. ^, 36. 

8. Divide 620 by 8^. ' A. 75j. 

9. Divide 84 by ifft. ^. 160. 

10. Divide 92 by 4j^. iT. 90|. 

11. Divide 100 by 2j. -ff. 3&A:- 

1 2. Divide 86 by 15 J. r'^" A, ^f^, 

13. How many rods in 220 yards .'- ' ^..40 rods. 

14. How many sq. rods in 1210 sq. yards ?J« .^< 40 sq. rods. < 
\ 15. How many barrels in 15i60 gallons ? A. 40 barrels. 

' t XliVII. To DITIDB ONB FRACTION BT ANOTBEH. 

1. At i of a cent an apple, how many apples^ay be 
bought for J of a cent.' How many times j^ in { .' How 
inany times f in f ? 

2. William gave f of a dollar for one orange ; how many 
txranges, at that rate, can he buy for f of a dollar? How 
toany for I of a dollar? For^? Por^? For^? 
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Hence we see that fractions, haying a common denominator, 
may be divided by dividing their numerators, as well as sob' 
tracted and added, and for uie same reason. 

1. At ^ of a dollar a yard, how many yards of cloth may be 
bought for I of a dollar ? 

O P £ R \T ION J.' In this example, as 

Reducing the fractions | and | to a the common denomi- 

comoion denominator, thus : — nator is not used, it is 

, „ plain that we need not 

3 ^ find it, but only nft|> 

tiply the numerJMn 
by the same numbers 
as before. This will 
be found to consist in 
multiplying the nu- 
merator of the divisor 
into the denominator of the dividend, and the denoilunator of 
the divisor into the numerator of the dividend. But it will be 
found to be more convenient, in practice, to invert the divisor, 
then multiply the upper terms together for a numerator, and 
the lower terms for a denominator; thus, taking the last 
example, 



•A- T2 
Then, ^ is contained in t^ as many 
times as 4 is contained in 9, == 2|. 

A. 2i yards. 



i and f, by inverting the 
divisor, become ^ and j^; then, 
f ^ J= f =2^- yards, as be- 
fore, £jis. 



Proof, f-, the quotient, 
multiplied by ■J', the divisor, 
thus, f ^ i, gives T^ =a f, the 
divisor. 



From these illustrations we derive this following 

RXJIiE. 

Q. How do you proceed to divide one fraction by another ? 

A. I invert the divisor, then multiply the upper 
terms together for a new tiumerator, and the 
lower for a new denominator. 

* 

JVote. — Mixod nambers must be reduced to improper ftactions, and compound 
to simplu terms. 

Proof. It would be well for the pupil to |)rove each result, 
as in Simple Multiplication, 'by multiplying the divisor and 
quotient together, to obtain the dividend. 

More Exercises for the Slmte. 

2. At {■ of a dollar a peek, how many pecks of salt may be 
bought for J of a dollar ? A. 4f pecks. 

3. Divide f by T^. ^. M=2. 

4. Divide f by ^. A, ^^ = 2lf 
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5. Divide 1^ by ^. A. 3^. 

6. Divide 9^ by ^ of |. A. 37. 

7. How many times is -J- contained m ^ ? .^. I2 • 

8. How many times is -^ contained in §f ? .4. 2-J"^. 

0. What number multiplied by f will make •]flj ? .4. 2^- 



REDUCTION OF FRACTIONS. 

It will be recollected, that in Redaction (IT XXIX.) whole 
numbers were brought from lugher to lower denominations 
by multiplication, and from lower to higher denominations 
by division ; hence, fractions of one denomination may be 
reduced to another after the sa^e manner, and by the same 
rules. 

If XLVm. To REDUCE Whole Numbers to the 
Fraction op a greater Denomination. 

1. What part of 2 miles is 1 mile ? 

2. What part of 4 miles is 1 mile ? Is2 miles ? Is Smiles? 

3. What part of 1 yd. is 1 qr. ? Is 2 qrs. ? Is 3 qrs. ? 

4. What part of 8 gallons is 1 gallon ? Is 3 gallons ? 

5. What part of 9 oz. is I oz. ? Is 2 oz. ? Is 5 oz. ? 

6. What part of 7 yds. is 1 yd. ? Is 6 yds. ? Is 7 yds. 'i 

7. What part of $21 is $17 ? Is $11 ? Is $13 ? 

8. What part of 271 inches is 11 in. ? Is 251 in. ? 

9. What part of 1 month is 1 day } Is 2 days ? 

10. What part of 1 hour is 11 minutes ? Is 21 minutes? 

11. What part of 19 cents is 11 cents ? Is' 3 cents ? 

12. What part of 1 d. is 1 farthing ? Is 2 qrs. ? Is 3 qrs. ? 

13. What part of 1 s. is 1 d. ? Is 2d.? Is 3d.? 



1. What part of a bushel is 3 pks. 4 qts.? 

OPERATION. lbu.s=32qts., and 

1 bu. ' 3pkaL 4 qts. 

i — 

4 24 

3 2 Denom. 2 8 Numer. 

Then i(f = f , Ans. 



X uu. s= o<«r ^tsf.y auu 

3 pks. 4 qts. := 2d qts. 
Then, as S2 qts. make 

1 bushel, 1 qt. is -g^ 
of a bushel, and 28 qts. 

38 times ^=:§f == 

■J- bu. Ans.^ the same 
as before. 
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From these illuBtratioiis we deriye the following; 

RULE. 

Q. How do you obtain the numerator 1 

A. Bring the given denominations to the lowest 
denomination mentioned, for a numerator. 

9. How do jou obtain the denominator 7 

A. Bring 1 (or an integer) of that higher de- 
nomination into the same denomination, for a 
denominator. 

More Exercises for the Slate, 

2. WhatpartoflJB. w28. 6d. ^. 2^=»i 

3. What part of 1 hundred weufht is 3 qrs. 15 lbs. 14 oz. ? 

4. What part of 1 yard is 3 qrs. 3 na. ? ^. if • 

5. What part of 1 bushel is 3 pecks, 7 qts. 1 pt. ? 

6. What part of 1 tun is 1 gallon, qts. 2 pts. 1 gill ? 

7. What part of 15 pipes is 25 galls. ? A. ^. 

8. What part of 2 miles is 7 fur. 11 in. 2 b. c. •* 

A, Tftyij 

9. What part of 1 month is 19 days ? A, ^. 

10. What part of 1 month is .25 days, 13 hours ? 

A, Yso* 

11. What part of 1 month is 22 days, 15 h. 1 min. P 

a 38591 
•«• 4 320O* 

*ir XLiIX. To REDUCB A Fraction to Whole Num* 
BBRS of less Denominations, or, To find the 
Value of a Fraction. 

1. How much is i of a shilling? Howmuch iV of a lb. ? 
^ of a lb.? A of a 1^-?' +4 of a lb.? H of a lb.? 
aV of Iqr. of acwt? A? A? W fi? i W 
hour? i? f? 

Operation hy Slate illustrated. 
I What is the value of f of a pound ? 



FRACTIOlfS. 



X>PSEATION. 

Numer. 6 

208. 



fienom. 6) iaO( 16 8. 

6 



16 8. 8 4. Ans. 



40 
36 

12 

6)4i(8d. 

48 



Fromtiiefei 



m 

Q. HiDW do jwipto- 
oeed in this example ? 
and whj? 

df. Ae l£.««ne.y 

f> of one pound ia tin 
a8aieak|-of90i.,«iid« 
to get f of 90, we mnl- 
tipfythe numexator 5 
and 20 together, mak- 
ing 100; which, diTid 
ea by the denominator 

6, girea 16 a. and ^ of 
another shilling re- 

madning. Thia t'm^ 

of 13 d.; tlMB, I of 
12d.=8d. 

we derive the foUowsni^ 
Q* What do joo multiply the numerator by f 

A. By as many of the next denomination as , 
make one of that ; that is^ pounds by what makes 
a pound, ooaces by what makes an ounce, as in 
Reduction of whole numbers. 

Q. What do you divide the prodoet by f 

A. By the denominator* 

Q. If there be a remaindor, how do yoa proceed f 

A. Multiply and divide as before* 

JWore JExercisesfar the Slatt. 

8. What is tiie ralue of { of a«wt ? «f. 3 ^es. 

S. What is the yalue of | of an acre } A. 1 rood, 13) rda. 

4. "Wha^tistheyalueof^ of a pound Tray? 4. lOos. 8 
pwta. 16i|. 

5. What is the ▼alna of j^j of > hogahead ? A. 49fU]oiis 

6. What is the value of ]^«f a pound ayoirdapQis? A, lib. 
14|«o«. 

7. WhatistheTalneofllftwfahogahead? .^, fiOgaUooa 

8. WhatistheyalueoffV of ft <lAy^ w9. 16 hours, 36 
vP^ sec* 

12 • 
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t td* To RXBVCB Fbactions of ▲ HiGH&a Denomina 

TICK INTO A LOWEB. 

Wtlittfe seen (V XXXVIII.) that firactions are multiplied by 
mnHipIying their numeraton, or dividing their denominatorB. 

1. Reduce .^f^ £. to 'the firaeticm of a penny. 



OPE«ATION. 

Namer. 1 

20 8. 

20 

12 d. 



Newmimer. 240 
Then, 240 



Denom. 480 



z=zid.An8,, 



example, we multi 

ply the 1, in rirry an in Re 
auction of whole nnmben 
▼ix., pounds by what makes a 
pound, shilfings* by what 
makes a shilling, &c. But 
this operation may be express- 
ed d^rentiy, thus ; ^^rr X 
a0xl2«H*«Jd.;or,by 
dividing the denominators, 

thus; iritr-HaOaB2t-«-12a«s 

i|-d., Atu., as before, in its 
owesttnrms. 



Q. How, then, would you pvoooedf 

A. Multiply the firactbn^ as in Reduction of 
whole numbers. 

More Exerdstsfor the SUeU. 
3. Reduce 7^ of a pound to the ftaetion of a shilling. 

3. Reduce tsW ^^ pound to the fiaation of a ftrthing. 

A, i qr. 

4. Reduce -nAnr o^* hogshead to the ftaollon of a gallon. 

Jt, -^ gal. 

5. Reduce ffy of a bushel to the fhustion of a quart. 

6. Reduce tiWt ^ >^ ^^7 ^ the fraction of a minute. 

7. Reduce ttAtt <^^ cwt to the fraction of a pound. 

Ji. i lb. 

8. Reduce a^o of fthhd. to theflactionof apint. Ji.^pL 

9. Reduce tIv o^^ pound to the fraction of a shilling. 



FRACTIONS. in 

H U. To BEDifCS Fractions or a lowjcr Denomina- 
tion INTO A HIOBER. 

We have ieen, thsty to dlTide a firaiOtioB, (IT XL.) we uiut 
multiply the denominator, or divide the numerator. 
This role it the reverie of the last| (IT L.) and proyes it. 

1. Reduce i of a penny to the ftiotion of a pound. 



OPERATION. 

Denom. 2 
12 

24 
20 

New denom. 480 
Then, ^^jg, Ans. 



In this examj^, we dLvide as in Re> 
duction, ^ir XXIX.) viz., pence by 
pence, ■hillings by shilhngs; but^ in 
order for this, we must either multiply 
the denominator or divide the numera- 
tor bv the same numbers that we should 
divide by in Reduction of whole num 
hers. The same result will be obtain 
ed if performed thus : 



Hence the following 
Q. How do you proceed t 

A, Divide as in Reduction of wh6le nuiDl>«r8. 

More Exercises far the SUde. 

2. Reduce ^ of a shilling to ^ ftaetion of a pound. 

3. Reduce j- of a ftrthing to the fraction of a pound. 

4. Reduce tV ^^ gaRoQ to the fraction of a hogshead. * 

^' ttAtb" hhd. 

5. Reduce -(ff of a <piart to the fraction of a bushel. 

6. Reduce t||^ of a minute to the fraction of a day. 

7. Reduce* f of a pound to the (fraction of a hundred weight. 

8. Reduce \ of a pint to the fraction of a hogriiead. 

9. Reduce ^ c^a shiiting to the fhMtioii of a ponnd. 
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DECUMLIJU FBACTIONS. 

% UOi* Q. Whin tadi fnctioitt m fUaem «€cw, Mz, -^^ t^^^ 
AV l > > liow is a unit supposed to be divided T 

A. Into 10 equal parts, called tenths ; and each 
tenth into 10 other eqnal {mrts, called hundredths, 
and each hundredth into 10 more equal parts^ 
called thousandths, &c« 

Q. How is it cnstomwy to write sucii expressittfil 

A. By takii^ away tke denominator, and 
placing a comma befiyre tiie nnmerator. 

Let me see jou write down, in this manner, if^^y '^hff "fih* 

"ifififtr* 

Q. What name do too give to firactioos written in this manner 1 

A. Decimal Fractions. 

Q. Why caUed decimals 

A, From the Latin word decern, signifying 
ten; because they increase and decrease in a ten- 
fold proportion, Uke wbc4e numbers^ 

Q. What are all other fractions called ? 

A. Vulffar, or Commoa Fractions. 

Q. In whole numbers, we are accustomed to call the riffht4iand 
Sgaie, unitSy from which ira ^fljP ^ leekcA^or numerate $ hence it 
was found convenient to make tm same place a starting point in deci- 
mals } and to do this, we make use of a comma 3 what, then, is t)|e 
use of this comma ? 

A. It merely shows where the units' place is. 

Q. What are the fgures on the left of tbe «omtta called? 

A. Whole numbers. 

Q. What are the figures on the right of the comma called t 

A. Decimals. 

Q. What, then, may the comma properly be called ? 

A. Separatrix. 

Q. Why! 

A. Because it ieparates the decimals from the 
whole numbers. 

Q. What is the iirit figUM at the right «fth*iepafalrixealled 7 

A* lOths. 

Q. WhatistheseieoBd»thiid,foartb,4^.f 

A. The second is hundredths, the third thou 
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•aiidtiiis, the fourth ten tboasandths, and so on, as 
IB the numeration of whole numbers. 

JUst me tee ywt write down a^n "Af in i^ form of n decbnal. 

Q. As the first figure at the rignt of toe separatrix is tenths, in 

^nritinr dewn TJNr> then, where most a cipher be placed 7 

jf. In the tenths' place. 

Letme see you write down-in the foim of a deeimti T^o^ 

A. ,05. 

Write down tJtT* rStr* T^IT* 

Q. If ow would you write down in decimals ijhjT '^ 

A. By placing 2 <»pher8 at the ri^t of the 
separatrix, that is, before the 7. 

Xet me see you write it down. 

A. ,007. 

Let me see you write down tAd* 

A. ,002. 

Q. Why do you write S down with 2 ciphers before it t 

A. Because in xiJW) ^^^ ^ ^^ thousandths ; con* 
sequently, the 2 must be thousandths when writ- 
ten down in decimals. 

Q. What does ,5 signify ? 

A, -Aj. 

Q. What does ,05 signify 1 

Q. Now. BS -fg ssii, and as moltiplyUi^ tStt hy 10 produces 
'fi^f which is also equal to j-, how much less in Taloe is ,05 than /i t 

A. Ten times. 

Q. Why ? 

J[. Because the parts in ^ are ten times 
smaller than in ^ ; and, as the numerator is the 
same in both expressions, consequently, the value 
is lessened 10 times. 

Q. How, then, do decimal figures decrease in value from the left 
towards the right T 

A, In a tenfold proportion. 

Q, What does ,00 mean 1 

A. 5 tenths, and no hundredths. 

Qt What, then, i» the value of a cipher at the right of decimals f 

A. No value. 
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Q. We have seen that ,6 if 10 diMt as mneli b Ttlue at /)0^ or 

T^ f what effect, then, does a cipher have placed at the kft «f 
oecimals T 

A. It decreases their value in a tenfold pro 
portion. 

Q. Since decimals decrease from the left to the right In a tenfold 
proportion, how, then, must they increase from the right to the left ? 

A, In the same proportion. 

Q. Since it was shown, that ,5 = I'lr S «25sr-nAr> what, then, 
will always be the denominator of any decimal expression T 

A. The figure 1, with as mipy ciphers placed 
at the right of it as there are decimal places. 

Let me see yoa write down the foUovHog decimals on your slate, 
and change them into a common or vulirar fractionjby placing their 
proper denominators under each, viz. ,5 ,06 ,005 ,62 ,0S25 ,37. 

Q. »S5 is -nAr "B it ^^ fi^'f^^^ii which, then, is^the most in 
value, ,25 or y5 f 

Q. By what, then, is the value of any decimal figures determined 7 

A. Dj their distance from the units' place, or 
separatnx. 

Q. When a whole number and decimal are joined together, thus, 
3,5, what is the expression called ? 

A. A mixed number. 

Q. As anv whole number may be reduced to tenths, hundredths, 
thousandths, ttc. by annexing ciphers, (for multiplying by 10, 100, &c.| 
thvis, 5 is 50 tenths, 500 hundredths, etc. ; how, then, may any mixed 
number be read, as 25,4 f 

A. 254 tenths, giving the name of the decimal 
to all the figures. 

Q. How is 25,36 iead I 

A. 2536 hundredths. 

Q. How u 5,125 read T 

A. 5125 thousandths. 

Q. What ^ould 5125 thousandtltt be, written in the form of a vul 
gar or common fraction T 

A' UU' 

This is evident from the fact, that tMv (an improper fraction), 
reduced to a mixed number again, is equal to 5,125. 

The pupil may learn the names of any decimal expression, as for as 
Isn-millioatiis, also how to read or write deeunals, from the following 
Table:—* 



DECIMAL FIIACTI01I8. 
TAftI«E. 
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as . 

loOO- 

^1000000 ■ 




ft 



365: 



7,8 
6,000009. 

26,25 

.3,0000008 
365,0000000 



5 Tenths. 

6 Hundmdtlifl. 
S^ ThoofaadUis. 

1S28 Ten-ThousaiMldM. 
1, and 8 Tenths. 
6, and 9 BI9lk»nths. 
9S, and 25 Hundredths. 
3, and 8 Ten-Uilfionths. 
365. 



Exercises far the J^ate, 

Write in decimal ibnn 7 tenths, 42 hundredths, 62 and "25 
hundredths, 7 and 426 thousandths, 24 thousandths, 3 ten-thou 
sandths, 4 hundredths, 2 ten-thousandths, 3 millionths. 

Write the fractional part of the following numbers in the form 

of decimals, viz. 6^* ^y 62^, 2^, ^rhsy 2e2TiAnF» 

Write the following decimal numbers in the form of vulffar 
or common fractions, Oien reduce them to their lowest termsV 

IT XXXVII. ; thus, 2,5 « 2^^ » 2^ in its lowest terms. 
1. 45,5. 
% 9,25. 

3. 23,75. 

4. 11,8. 

5. 19,9. 

6. 25,255. 



il. 45^. 
A. 9^. 
ii.23f 
A. llf 
A, 19^. 



7. 6,28i A. 6j^. 

8. 6,005. A, 6^^. 

9. 3,00025. A. S^f;^. 

10. 6,08. A. ajfg. 

11. 9,2. A. 9}. 

12. 7,000005. A. ^^jyjf^jg. 



1# AiUTiiMETia 

^ What monev if aclapted ta <lfciiMl ralei f 

A- Federal money. 

Q. What is the money unit ? 

A. The dollar. 

Q/ How is it 80 adapted 7 

A. As 10 dimes majke a dollar, and 10 cents a 
dime, &c., dimes are lOths of a dollar, cents are 
lOOths, and mills are lOOOths of a dollar. 

Q. How are 3 dollars 2 dimes 4 c^ti and 6 qiiUs written t 

A. ^3,245. 



ADDITION OP DECIMALS. 

H LilU* Q. As we have seen that decimals increase from 
^g[fat to left in the same proportion as units, tens, hundreds, &e., how» 
then, may all the <^>erafioBS of decimals be performed ? 

A. As in whole nuad>er8. 

jif(tU.—l.%o only diffiealty which ever arises, eonsiflts in determininf where 
the decimal point ought to m placed. This will he noUced in its proper place. 

1. A merchant bought 5^ harrels of rice at one time for 
$^^^) ^ another -^ of a barrel for $4,255, at another 
■ ftVo o^ A barrel for t^-fi^f and at another -^^^ of a barrd for 

^l^fS/^ ; how many barrels did he buy in all ? ' and what did 

tfiey coat him ? 

, As we hare seen 
that decimals cor- 
respond with the de- 
nominations of Fed- 
eral Monej, henoe 
we may wnte the de- 
cimals down,pIacing 
dimes under dimes, 
cents under cents, 
&e., that is, tenths 

under tenths, hundredths under hundredths, &c., and add them 

up as in Admtion of Federal Money. ' 

From these illustrations we derive the IbllowiAg 
Q..Hamr are the numbers to be ivritten down 7 

A. Tenths uncjer tenths, hundredths under 
hundredths, and so on* 

Q, How do you proceed to add f 



OPERATION. 




Barrels. 


Dollars. 


6,2 


27,825 


,62 


4,265 


,278 


0,72 


,89 


2,627 



^915. 6,988barrels,for$35,427 



DECIMAL FRACflONS. 141 

A. As in Simple ' Additkm. 

Q. Where do vou place Uie separsUrix t 

A. Directly under the separating points above. 

More Exercises fot the Sh^. 

2. James boujrht $2,5 cwt of SQW, 23,265 cwt. of hay, and 
4^7 cwt. of rice ; now much did he buy in all f A, 30,0307 
cwt. 

3. James is 14-^ years old, Rufhs 15^fr , and Thomas 1 ^^j^ » 
what i% the sum of all their n^n ? A. 40,5 years. 

4. William expended for a chaise $255f^, for a wagon 

$ ^-ffh^ for a bridle $ -f^, and for a saddle $ ll-fifj^ ; what 
did Oiese amount to ? A.i 304,455. 

5. A merchant bought 4 hhds. of molasses ; the first eon- 

tained 62^ gallons, the second ^ffoV ir gallons, the third 

50-f^ gallons, and the fourth ^l^ffs |nillons ; how many gallons 
did he buy in the whole ? ^. 240,6157 gallons. 

6. James travelled to a certain place m 5 days; the first day 

he went 40^^ miles, the second 28^1^ miles,, the third 4^^^ 

miles, the fourth 22Tt/W mUM* wd the fifth 2{ > io V^q miles ; 
how &r did he tiavel in aU ? A. 162,0792 miles. 

7. A grocer, in one year, at different times, purchased the 
following quanUty of article?, vii. 427,2623 cwt., 2789,00065 
cwt., 42,000009 cwt, 1,3 cwt., 7567,126783 cwt, and 897,62 cwt.; 
how much did he purchase in the whole year .' A, 11724,309742 
cwt 

8. What is the amount of i^, 245i^, 6tJW, 245T7Fi^f 

1 108800 * i<feo > 4a 7io( fe qq > 4^^, io (f(feo Try and 1925? 
A. 2854/192472. 

9. What is the amount of one, and five tenths; forty-five, 
and three hundred and forty-nine thousandths; -and sixteen 
Hundredths i" dtf. 47,009. 



SUBTRACTION OF DECIMALS. 



f LiIY. I. A merchant, owing (270,42, paid $192,C|25 ; 
How much did he then owe ? 
OPERATION. 

For the reasons shown in Addition, 
we proceed to subtract, and point eff^ 
as in Subtraction of Federal Money 



$270,42 
$192,625 



Ans. $77,796 



/r 



k . - 



m ARrmMETic. 

Henoe we derive the foikmtDf 

RULE. ^ 

Q. How do you write the numbers down T ^ 

A. As in Addition of Decimals* 

Q. How do you subtract ? 

A. As in Simple Subtraction. 

Q. How do you olace the separatriz t 

A. As in Acidition of Decimals. 

3iare Exercises for the Slate, 

1. Boofiht a hogahead of molaMea, containing 60,72 gaUoas ; 
how much can t sell from it, and aave 19,999 gaUona for mj 
own^use ? jfl. 40,721 gaUont. 

2. Jamea rode from Boston to Charlestown in 4,75 minutea, 
KufuB rode the same distance in 6,25 minutes ; what was the 
difference in the time ? j9. 1,5 min. 

3. A merchant, haying reuded in Boston 6,9678 years, stated 
his age to he 72,625 yrs. How old was he when he emigrated 
to that place? ^. 66,3572 ym. 

jn)te«~-Tlie Mipil most bear in mind, dmt. in ovler to obCaia th« answer, tba 
Sgares annexed to eacli qneitiiMi, are first to be pomled off, Sbpplykif ctphMS^ if 
Boeossary, then added ti^ther as in Addition of Deeiaiab. 

4. From ,65 of a barrel take ^25 of a barrel~525; take ,3 
of a barrel-45 ; take ,45 of a barrel~2 j take ,6 of a banrel-5 ; 
take ,12567 of a banel-62433; take ,96 of a harrel-39. 
A. 2,13933 barrels. 

5. From 420,9 pipes take 126^ pipee-29445; take ,625 of 
a pipe-420275; take 20,12 pipe8-40078; take 1,62 pipes- 
41S^; take 419,89 pipes-101; take 419,8999 pipes-10001. 
A. 1536,7951 ^pes. 



MULTIPLICATION OP DECIMALS. 



% LiY* 1. How many ]rards of eloth ba. 3 pieoesi each piece 

containing 20^|^ yards ? 

In this example, sinoe mnltipUcatioa 
is a short way of perfonning addition, 
it is plain that we must point off as in 
addition,, viz. directly uncter the separat- 
inff points in the multiplicand ; and, m 

AnSm 62,25 yds. eiuier factor may be made the multipli- 
cand, had there been two decimals in 

IkM mnltijplier also, we must hare pointed off two OMoe plaeev 



OPERATION. 

20,76 
3 



DECIMAL FRACTIONS. m 

for decimftls, which, coantiiig both, would make 4. Henoe. we 
nrast tlwajfl point off in the product m munj places for cieci> 
mala, as there axe decimal places in both the fiustors. 

2. Multiply ,95 bj A 

OPBRATION. 
,25 

,5 



In this example, there bein^f 3 decimal 
places in both toe ikctors, w^ point off 3 
^aces in the prodnoty as before directed. 
The reason of this will appear more evi* 
dent by considering both the fitctow 
common fractions, a^id multiplying^ by 

IT XLI., thus; ^a-^, and |5&biV; now, -^5 ^"^ 
ifAhf which, written decimldly, is ,126, JSbu.j as befine. 

8. Multiply 45 by ,05. 



Ans. .125 



OPBKATION. 

,15 
,05 

Am. ,0075 



In this case, there not being so many 
figures in the prsduct as there are deci- 
mal plaees'in ooth the factors ifyiz. 4), 
we place two ciphers on the len of 75, 
to make as many. This will appear evi- 
dent by the lR>llowing; 45:»iV\ria>^ 

,05asy^; then i^^X^'»TTAAnr»90075,wflfis., the same 

as before. 

From these iQustrations we derrre the following 
Q, How do you multiply in Decimals ? 

A. As in Simple MultipUqation* 

Q. How many figures do you point off for decimals in the product T 

A. As many as are in botfi the multiplicand 
and multiplier. 

Q. If tbere be not figures enough in the product for this purpose, 
bow would you proceed 7 , 

A. Prefix ciphers enough to make as many. 

Q. What is the meaning offlwu^jf/ 

A. To place after. 

■€1. What is the meaning of prefix t 

A. To place before. 

More Exercises far the Siate. 

' 4. What will 5,66 bushels of rye cost, at $1,06 a bushel.^ 

A. #61198, or $6, 11 c, 2^ m. 
5. How many ^llons of rum in ,65 of a bane], etinh barrel 
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cotitdnmg 31tV gallons ?>2a475. In ^ of a barrel ?-252. In 
,42 of a barrel ?-1323. In ,6 of a bmrolP-lSQ. In 1126-5 
barrels P-3548475. In 1,75 barrels F-55125. In 125,620769 
barrels ?-39572438535. Jl. 39574,9238535 gallons. 

6. What will 8,6 pounds of flour come to, at ^,04 a pound ?~ 
344. At $,03 a pound .^-258. At $,085 a pound ?-301. At 
$,0455 a pound F-3913. At $,0275 a pound ?^23650. 
A. $1,5308. 

7. At $,9 a bu(^el, what will 6,5 bushels of ire cost P-685. 
What will 7,25 bushels P-6525. WiU 262i66 bushels?- 
2362995. Will ,62 of a bushel .^--558. Will 76,75 bilhels ?- 
69075. WUl 1000,0005 bushels ?-90000045. Will 10,00005 
bushels ?*9000045. j9. 1227,307995. 



DIVISION OP DECIMALS. 

1i L«TT* In multipliea^on, we point off as many decinals 
in the product as there are decimal places in the multiplicand 
and multiplier counted together ; and, as divisioa nroTes mul- 
tiplication, by making the multiplier and multiplicand the divisor 
and quotient, hence there must be as many decimal places in 
the divisor and quotient, counted together, as there are decimal 
places in the dividend. 

1. A man'bouffht 5 yards of cloth for $8,75 ; how much was 
it a yard ? $8,75 = 875 cents, or lOOths ; now, 875 -«- 5 ja= 175 
cents, or 100ths,s$l,75, Ans. 

OR 

By retaining the separatriz, and dividing as in whole num- 
bers, thus : — 

As the number of decimal places in 
the divisor and quotient, when count- 
ed together, must always be equal to 
the decimal places m the dividend, 
therefore, in this example, as there 
are no decimals in the divisor, and 
two in the dividend, by pointing off two decimals in the 
quotient, the number of decimals in the divisor and quotient 
will be e( lal to the dividend, whioh produces the same result 
as before.' 

2. At $2,50 a barrel, how'^many barrels of cider can 1 have 
for $11 f $11 ss 1100 cents, or lOOths, and $2,50 = 250 cents, 
iM- lOOths ; then, dividuig lOOths by lOOths, the quotient will evi* 

^ll^y be a whole numter, thus : — 



OPERATION. 

5)8,75 
An$. $ 1,7 5 



DECIMAL FRACTIONS. 
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OPBBATION, 

250 ) 1 1 00 ( 4m barrels, Ans. 
1000 

100 
260 



In this example, 
we have for an an- 
swer 4 banelfl, and 

M^ of another har- 
rel. But, instead 
of stopping here in 
the process,we may 
brin|r the remain- 
der, 100, into tenths, by anneitng a eipher (that is^ multiplying^ 
by 10), placin^r a decimal point at the right of 4,. a whole num- 
ber, to keep It separate nrom the lOthr, which are to foUow 
The separatrix may now be retained in the divisor and divi- 
dend, thus : — 

OPERATION. 



2,50) 11,00(4,4 Ans. 
1000 



1000 
1000 



We have now for an an- 
swer, 4 barrels and 4 tenths 
of another barrel. Now, if 
we count the decimals in 
the divisor and quotient 
j[being 3), also the decimals 
in the dividend, reekoning 
the cipher annexed as one 
decimal (making 3), we shall find again the decimal places 
in the divisor and quotient equal to the decimal places in the 
dividend. We learn, also, from this operation, that, when there 
are more decimals in the divisor than dividend, there must be 
ciphers annexed to the dividend, to make the decimal places 
equal, and then the quotient will be a whole number. 

Let us next take the 3d example in Multiplication, (IFLV.) 
and see if multiplication of decimals, as well as whole numbers, 
can be proved by Division. 

3. In the 3d example, we were required to multiply ,15 by ,05 ; 
now we will divide the product ,0075 by ,15. 

We have, in this exam- 
ple (before the cipher was 
'placed at the left of 5), four 
decimal places in the divi- 
dend, and two in the di- 
visor) hence, in order to 
make the decimal places in the divisor and quotient equal to 
the dividend, we must point off two places for decimals in the 
quotient. But as we have onljr one decimal place in the quo* 
tient, the deficiency must be supplied by prefixing a cipher. 
The above operation will appear more evident by common 

fractions, thus : ,0075 =ai TrAftnTj »»d ,15 sm -j^^ ; now irftfoo >» 
divided by iWr by inverting ^ (IT XLVIl.), thus, J^^-rJ^x^ 

« THfrSir » T^ "= fi^i ^^'9 ■• before. ^^ 

13 



OPBSATION. 

.15),0075(,05iln5. 
76 



%4$ AJUTHMBTIC. 

IVcni theie Uliutntioiis wa deriTtt the IbUawing 

Q, How do yea write the niunben down, and divide f 

^. As in whole numbers. 

Q. H<»w many figuies do yoo point off in the quotient for decimals f 

A. Enough to make the number of decimal 
places in the divisor and quotient, counted to- 
gether, equal to the number of decimi^ places in 
the dividend. 

Q. Suppose that there are not figure! enough in the quotient for 
Ihis purpose, what is to be done T 

A. Supply this defect by prefixing ciphers to 
said Quotient. 

Q. What is to be done when the divisor has mojne decimal plaees 
than the dividend T . 

A. Annex as many ciphers to the dividend as 
will make the decimals in both equal. 

Q. What will be the value of the quotient in such cases f 

A. A whole number. 

Q. VtHien the decimal places in the divisor and dividend are equal* 
and the divisor is not contained in the dividend, or when there is a re 
mainder, how do you proceed 7 

A. Annex ciphers to the remainder, or divi 
dend, and divide as before. 

Q. What plaees in the dividend do these dphers take^f 

A. Decimal places. 

More Exercises for the Slate. 

4. At $^ a bushel, how many bnshela of oati may he bought 
for $300^? w9. 1202 bnahele. 

5. At (|1^9 or $,125 a yard, how many yards of cotton cloth 
may be bought for $16 ? A. 128 yardi. 

0. Bought 128 yards of tape for $,64 ; how, much was it a 
yard ? jf. $,005, or 5 mills. 

7. If you divide 116,5 barrels of flour equally among 5 men, 

how many barrels will each haye ? A. 23,3 banek. 

JWto. — The papil mutt eontinae to bear in mind, that, befinre he^iroeeeds 
to add together the figorei annexed to each queition, he most prefix cipheriy 
when required by the rale Ibr pointing off. 

8. At $2,255 a gallon, how many gallons of rum may be 
bought for $28,1875 ?-125. fbr $56,375 ?-25. For $112,75 ?- 
SO. For $238,25 ?-150. ^. 837,5 gallons. 

9. If wtfS^ will board one man a week, how many weeks 
ean he be boarded for $1001^ •M45. For $500|85?-2S26 



DECIMAL FRACTIONS. 
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For f200,7?-ad2. For $100^ ?-446. For $60,75 ?-S7. 
A. 838,4 weeks. 

10. If 3;355 bushelB of com will fill one barrel, how many 
iMaek will 3,68275 biubeb fiUP-lOS. WiU ,4026 of » bvibel?* 
12. WiU 130,780 butbek .'-^. WiU 63,745 bushels ?-19. WiU 
40,960 bushels Ma. ^. 68,17 bsnels. 

, 11. Whttfc is the ^iioli«at «f 1561,375 diTided by 34,3?-6435. 
By 48,6 .?-38125. By 13A5?-1285. By 6,075 ?-357. 
jtf. 481^5. ^ *- J f 

13. What is the quotient of ,364 divided by it ?>133. By ,4 ?* 
60. By,03?--138. By,04f-66. By,OQdf-m. By ,004 .'-66. 



REDUCTION OF DECIMALS. 

f LiTH. To CHANGE A Vulgar or CoMMiHf Frac- 
tion 'TO ITS sauAL Dbcimal. 

1. A man divided 3 dollars equally amoxig 5 men ; what part 
ti a dollar did he give each .' and how mueh in lOths, or decimals ? 

In common fractions, each man evidently has f ,of a dollar 
the answer -, but, to ezprass it decimaUy , we proceed thus :— 



OPERATIOK. 
Numer. 

Denom. 5)2,0(,4 
Ans, 4 tenths, ess ,4. 



in this operatioii, we cannot di 
vide 8 dollars, the numerator, by 5, 
the denominator; but, b^ annex* 
ing a cipher to 8, (that is, multi- 
plying by 10,) we have 30 tenths, 
or dimes -, then 5 in 80, 4 times ; 
that is, 4 tenths, =ss ,4 : Hence the 



ooounon ftaction f^, tedoeeii to a deeimal, is ,4, Ans» 
2. Reduce x& to its equal decimal. 
OPERATION. 

3S)3,00(, 09375 

388 



In this example, by annexing one 
cipher to 3, making 30 tenths, we 
find that 38 Is not contained in the 
lOths ; consequently, a cipher must 
be written in the lOths place in 
the quotient. These 30 tenths may 
be Inroughtinto IQOths b}r annex- 
ing another cipher, making 300 
hundredths, wmeh contain 38, 9 
times ; that is, 9 hundredths. By 
continuing to annex ciphers for 
lOOOths, £e, , dividing as befoie, we 
obtain ,09375, Jhls. Br counting 

the ciphers annexed to the numerator, 3, we ahall find them 

-^u«i to the deciflMl places ii^ the quotient 



120 
96 

240 
224 
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Mitte^^Im tte kat UMwcry we kmr^ five pImm Ibr deoimali ; but,MtlM0 
in the fifth plaea U onlj loJ^ijo of a unit, it will b« iband raffieieatljesaet 
Uk mmt praotieal puipOMi, to MMfimi the dMimalt to only tluree or Ibur plaoei* 

To kttow whathmr jou have obtained an equal decimal, chance 

Hie demmal into a common ftaction^ by placing its proper £• 

nominator nnder it, and rednce the fraction to its lowest terms. 

If it produoes the same common fraetMm again, it is right ; thus, 

. taking the two foregoing examples, ^ss-^asf. Again, 

From these illostrations we derive the following 

RULE* 

Q. How do you proceed to redaee a common firaction to its equal 
decimal ? 

A. Annex ciphers to the numerator, and divide 
by the denominator. 

Q. How long do you c(»tiBae to annex eiphen and divide f 

A. Till there is no remainder, or until a deci 
mal is obtained sufficiently exact for the purpose 
required^ 

Q. How many figures of the quotient will be decimals ? 

A. As many as tUere are ciphers annexed. 

Q. Suppose that there are not figures enough in the quotient for 
this purpose, what is to be done 7 

A* Prefix ciphers to supply the deficiency. 

More Exe^^.cc: for the Slate. 

3. Change ^, }, ^, and -^ to equal decimals, J. ,5, ,75, 
,85, ,04. 

' 4. What decimal is equal to gV ?-^. What as f ?-5. What 

n= A ?-75. What « ^ M. A, 1,34. 

5. What decimal is equal to i^ ?S. What sb f ?-25. 
What»i^?-5. What«^?-175. Whats|^?-625. wf. 1,6. 

6. What decimal is equal to i.MUl. WhataB|?-4444. 
What=A.?-10101. What=^?-3333.» A, ^98901.+ 

* When d«oiaBsl ftaetioin oooUnue to repest the same figure, liiie 333, Itc, 
in this example, thef ue called Bepetends, or Cireulatiiis DMimals. When 
only on^ figure repeats, it is called a single repetend ; but if two or more 
figntes repeat, it is called a compound repetend : thus, ,333, fcc. is a single 
ropetead, ,010Ul, Itc a eompooad repetrai. 

when other decimals coune befim cirealating decimals, as ,6 in ,8393, the 
dseioMd is called a miaud repetend 
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t LYin. To mi^vcB CoviPomh NincBfiRs to Deci* 

MALS OF THE HIGHEiT DENOMINATION. 

1. Reduce 150. ad. to the ^toenail of a pound. 



OFE&ATiaN. 

12)6, Od. 
20 ) 15,5 8. 

,7 75^. 



In this example, 6 d. ss •]^ of a shil- 
ling, and -^, reduced to & decimal by 
IT LvII., 18 equal to ,5 of a shilUng, 
wUofa, joived wilh 15ft., makes8Bl5,58. 
In tho mam vfnomr, 15,5fL-h208.Bs 
,775£, Jhu. 



|t i> ^ OQfiPW IvMtiw, vi9t«fd ofiwrUiaf the npeatiiw f^roret Mtcral 
timei| to plaee a dot over the repeating figue in a aingle repetena } thai, 111, 

4fee., ia written i ; ako over the fint and last npeating %iira of a eonpowid 

tepetend j that, for ,030303, Jte. we write, ,03. 

The valae of any ropetand, notwill^taadUiy it repeats oaa figure or more an 
infinite namber of times, cominc[ nearer and nearer to a unit each time, tlioafb 
never reacliin| it, may be easily determined by common fractions; as will 
appear from whaf folUMrs. 

By redudng 4- to a decimal, wo have a quotient consistingof ,1111^ fce., that 

if, tiM repetend ,i ; ^^ then, is the vidae of tKe repetend 1, the value of ,333, 

&e. j that is, the repetand J moat be three tinea aa mooii ; that is, A aad 

«4s^; 3^^-f > and ,§=^rsl whole. 

Benea we have the foDowiog BITLE Ibr ahanglsg a single repetend to its 
e4|aal common ftactioa^:-— Malw the giveo repetend a numerator, writing 9 
underneath for a denominator, and it is done. 

What iatha value of ,i? Of ,3? Of,4> Of ,7? Of 3-' Of ,6? Jt. -^t 

if i* •}» f » f • 

By changing ^ to a decimal, wo shall have ,010101, that is, the repetend 
,61 Then, the repetend ,M, being 4 times aa much, must be •^, and ,36 
most be If, also ,45=ff . 

If -g^ be reduced to a decimal, it produces ^i. Then the decimal ,004, 

being 4 tfanes aa much, ia ^|^ and fitiv^ffg. Thia prineiple wiU be 
true for any number of places. 

Hence we derive the following RULE for reducing a circulating decimal to 
a eonunon firaction : — Make the given repetend a numerator, and the danoHi- 
nator will be as ooany As as there are figwM ia Iha rapstand. 



Chaage 4^ to a eammoB ftactifn. A X^ss.^ 

C%MDige ,?§ to a oommon fraction. A* ^ = -fj^ 

Change ,00^ to a common firaction. A. ggg = 7^* 

In the following example, via. Chan ;u ,83 to a common fraction, the i^ 
yaatiog figure is 3, that ia, ^ and ,6 ist -X ; then j-, insi«ad of baing } «f 

13* 



UO ARITHMETIC. 

HaM9 we deffif« the ftUowiof 

Q. H<nr most th« several denoBUMtioiM be plaeed T 

A- One above another, the highest at the 
bottom. 

Q. Howdoyondividet 

A. Begin at the top, and divide as in Redac- 
tion ; tbi^t is, shillings by shillings, ounces bjr 
ounces, &c., annexing ciphers. 

Q. How loDg do yoa continue to do so T 

A. Till the denominaticms are reduced to the 
decimal required. 

More Exercises for the Skxie. 

S. Reduce 7 e. 6 d. 3 qrs. to the decimel of a pound. 

^.378]S5£. 

3. Reduce 58. to the deieiiiial of a pound. w9. ,2&£» 

4. Reduce 3 farthiiun to the deoimf^l of a pound. 

Ji, ,003125£. 

5. Reduce 2 qn. 3 na. to the decimal of a yard. j9. ,6875 yd. 

6. Reduce 2 s. 3 d. to the decimal of a dollar^ Ji^^S, 

7. Reduce 3 qn. 3 na. to the decimal of a yard. j9. ,9375 yd. 

8. Reduce 8 oz. 17 pwts. to the decimal or a pound Troy. 

Ji, ,7^5 lb. 
S>. Reduce 8 £. 17 s. 6 d. 3 qn. to the decimal of a pound. 

Ji. 8,878125je. 

a anit, it, by being in the leeond place, f- of iV ^ A > ^"^^ 'A' ^'^ A 
a4ded ti^ther, tbni, -^ -f. ^ » j^ » f^, .Aw. 

Henoe,'to find the Tnloe of a mixed repetend'^Finfc find the talne of the 
repeating decimals, then of the other decimals, and add these results together. 

S. Change ,9ld to a common fraction. Jt. -f^ -{- g^ s= •l^ as -J^. 
3. Change ,903 to a common fraction. 4» "^ff^- 



To know if the result be right, change Vie conunen fraction to adecinal 
■gain. Ifltprodnces the same, the von is right. 

Bepeating decimals may be easily multiplied, snbtiacted, fcc. by first leduc* 
ing them to their equal common fractions. 



^'^^■■'^Il^" 



QECIMAU ITRACnONS. pft^ 

5 LilX* To KBDucs Dbcqials of HiGHsa DsfimNA- 
TioNS TO Whoui Numbers of lower Denouo^^ 

TION8. 

7%t# ruU is tks rwerse of the hut. , 

Let 110 laktf the answer to the fint example. Bednoe ,77S£ 
to whole niiinben of lower denominatioiui. 

OPERATION. 



£ ,776 

20 

8. 15,500 
12 



In this example^ ,775i&. reduoed 
to shillings, that is, multiplied by 
SO, gives 15|5, (for ciphers on tlie 
right of a decimal are of no ralna ;) 
then the decimal part ,5xlSaK 
6,00— 6d. j!2n#.15s.6d 

d. 6,000 

Hence we deriye the following 

BULE. 

Q. How do proa proceed t ^ 

A. Multiply the given decimal as in Reduc- 
tion; that is, pounds by what makes a pound, 
ounces hy what makes an ounce, &c. 

Q. How many places do yoa point off in each product for decimali t 

A. As many as there are decimal places in the 
given decimal. 

Q. Where will j^ou find the answer f 

A. The several denominations on the left hand 
of the decimal points will be the answer. 

More Exercises for the Slate. 

The following examples are formed by taking the answers in 
the last rule ; of course, the answers in this may be found in the 
examples of that. The examples in each are numbered so as to 
correspond. 

2. Reduce ,3781S6£. to whole numbers of lower denomina 
tions. (For Ms, see ex. No. 8, IT LVIII.) 

3. What is the value of ,S5 of a pound ? 

4. What is the value of ,003185 of a pound? 

5. Whrt is the value of ,6875 of a yard ? 

6. What is the value of ,375 of a dollar ? . - '*'' 

7. What is the value of ,9375 of a yard ? . , 

8. What is the value of ,7375 of a pound TroT> > .. • 



m Aurmucna 



Apfiiea$ian of the two forgoing Ruks. 

* 

1. Wliat will 4 yards of cloth ooft, in pounds, at 7i. 6 d. ft 
fard? 7b. 6d., xeduced to a deeim^,s,375£.x4 yds.» 
ei,500 . 

»0 

10,000 wftw,l£.108. 

2. Atf6acwt.,whatwill9ewt2qn.ofricecQ«t? j9. $15. 

3. At iaO a ton, what will 15 ewt. S qrs. of hat cost f 

A. $15,50. 

4. What cost 6 ewt ^r. 7 lbs. of sogar, at $ 11^ a cwt. ? 

A, $68,903 4>. 

5. What cost 60 gals. 1 pt of nun, at $ ,78 a gallon ? 

A. $46^7^^. 

6. At $1,25 a^Qshel, what will 96 bu. pk. 4 qts. cost? 

A. $45,156^. 

7. At $4,75 a yard, what will 26 yds. 2 qrs. of broadcloth 
KNrt? A, $125,87i. 

8. At 2£. 10 s. a cwt., what will 6 cwt. 3 qrs. of rice cost.^ 
2£. 10 8. =s 2,5£., and 6 cwt. 3 qrs. = 6,75 cwt. ; then, 6,75 X 

S,5 = 16,875£. X 20»17,5s. X ]^»6d. A. 16£. 178. 6d. 

9. What will 6 gallons 2 qts. of brandy cost, in pounds, at Vk 
(hillings a gallon ? A, 4£. 17 s. 6 d. 



BJBDUCTION OF OfJRR^NCIES. 

IFLX. An ai>ology may hy some be deemed necessary fbi 
he omission, in this work, of Kuch that is contained in other 
treatises, respecting what is called <' the onTrencieS of the difier- 
mt United States." The author, however, deems it rather 
lecessary to apologize for introducing tiie subject at all. Those 
nerely nominal currencies, originally derived firom Great 
Britain, have lox^ been obsolete in law, and ought to become 
io in practice. £> long, however, as that practice continues, it 
nay to necessary to retun a brief notice of it in elementary 
nrorks. 

JVMe.— It was not intended that tlie following Tkble ifaonid be exaet in every 
mrticalar to a mill, Irat enooffh so to correspond with the Decnniary oalcaia'* 
Jons current among men of business ; and, as soeh, it will be oommitted to 
nemory more easily. 

The design of the Table is not that it shooM be learned by rote, bat by 
letoal calculations firom a few datat thus, as 1 fartiiing is } of a cent, then 
i ftrtbings are }. Again, a« 3d. is 4 eeata, and %u art 80 6ent8,then 3a. 34. 



L. 



REDUCnON OF CUBRENCIES. 

ifsMwAti. ft woaid 1» wtfllfiNT tba Mtdnr to diiMtth* 
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Repeat the 



TABLE. 



1 fiurthing . ^. b % « |> «ra 

2 farthings . . an . . j> ora 

3 fatthhlgS . . are . . I* of* 



4 farthings . . 



. . or . • f of a cent. 

, . . or . . f of a cent 

or . . 1 cent. 

<»" . . 1^ cent. 



> • 



1 i. 

2 an 

O an 

4 «. 

4^ an 
5 «n 

6 

7 

8 

9 
10 
11 
12 



an 



an 



an 



an 



? 

7 

8* 
10 

11 

14 
15 
16f 



1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 

2 



and 
•ad 



1 

2 

3 an 

4 



and, 5 an 
•■a 6 an 
and 7 an 
and o an 
and 9 an 
and 10 an 
and 11 an 
and 12 an 
3 an 



18, « 
14,.. 
15, « 

ia,« 

17| «r 

18, ar 

19, « 

20, .. 

21, « 

22, « 
23,w 
24, « 
27, «# 



18 12 a«l 6 «• 
19j^|2 and 9 an 
3 and an 

3 and 6 an 
3i»d9 
4a»l0 

4 and 3 an 
4 and 6 an 

4 ami 9 an 
5anl0.n 

5 and 6 «• 
6^0 



21 

22 

23^ 

25 

263. 

27^ 

29 

30^ 

31i 

33^ 
37^ 



d. 

30, « 

c3f or 
36, or 

39, « 
42, « 

45, at 

48, • 

51, m 

54, 
57, 
60, 
66, 

72, 



or 

« 
or 



els. 

42 

46 
50 
54 

584 

71 

75 
79 

83^ 
91| 
100 



1. At 3 ftrthings a yard, wliat wifi 2 yaida of ti^ cost in 
cents? 

9. What will 2 stidca of tilist codt, in eents, at i d. a 
stiek? At id. a sticks At id. a stick? 

3. At 7 d. apiece, how many cents will buy 1 inkstand? 
Will buy 2? Will buy 3? 4? 6? 6? 

4. How many cents must yon pay for 2 ralers, at 9d. 
amece? For 4? For 6? For 8? Fto 16? For 24? 
For32? 

5. What will 2 yaida of lace cemeto, in oenti, at Is. 6d. 
a yard? What will 3 yards? What will 4 yards ? What 
will 6 ya rds? 

6. When cats are 3s. 6 d. a bushel, how many cents will 
boy 2 bttshds ? 

7. When nre is 3 s. a bushel, how many cents wiM buy 
2 bvshels ? How many 3 bushels ? How flMcny 4? fiow 
many 8? 



AAA A'SUHLE* i AV* 



8. When eom if 4 8. 6 d. a lM»hel, what we 5) husbete 
worth in cents? What4biuhels? WhatSbushek? What 
13 bushels? 

9. How many cents make a dollar ? A, 100. 

10. If a Latin Grammar cost 6 shillings, how many dol- 
lars will buy 3? How many 4? How knany 6? How 
many 8? How many 90? 

11. What will 3 barrels of flour come to, at 90 shillings 
per barrel? What will 3? What will 6? What will 7? 

13. If you buy a book fixr 1 shilling and 6 pence, and give 
the bookseller a fifty-cent piece, how many cents in chimge 
must he give you? 

13. If you buy a Latin Grammar for 4 shillings and 9 
pence, and give the bookseller 1 dollar, how many cents 
must he pay you ? 

14. If you have H pence a week, how many weeks will 
come to a dollar ? How many to 3 ? How manv to 3? 

15. If I Day 1 s. 6d. fori meal of victuals, how mainr 
meals can I have for a doDar ? For 3 dollars ? For i a dol- 
lar? Foriofadollar? For3do]lar8? For4? 

16. When broadcloth is 13 s. a yard, far how many dol- 
lars can you buy 3 yards ? How many 3 ? How many 5 ? 

17. You buy a luit for 18 shilling and give the store- 
keepMBr a five dollar bill ; how many doUars must he give 
you in change? 

1& How many cents are 3s. 3d.? 3s.5d.? 38.7d«? 
38.10d.? 3s. Id.? 3s. 5d.? 3s. 8d.? 48.3d.? 4s. 
5d.? 4B.7d.? 7|i.7d.? 9s.0d.? 10s.6d.? 136.? 
138.6d.? 13s. 9d.? 13s.? 14s. 6d.? ISs.? 158.. 
6d.? 15s.9d.? 168.6d.? 178.6d.? 188.? 31s.? 
348.? 37s.? 308.? 36s.? 43s.? 48s.? 54s.? 
60s.? 668.? 



Q. What ii that, wliich you have now been doing, called T 

A. Reduction of Currencies. 

Q. Are poandi, shilKiigs, peaee and farthingt the same in ell 
eouatriet? 

A. They are the same in name, but not in 
vake. 

Q, What was their value foraieriy in England and her Ameriean 
eoloi^esf 

A. The same. 

Q, What has occisioaed the diffMence ia valas? 
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A. The legislatures^ of these eolomes emitted, 
or put in circulation, bills, which d^reciated in 
value in various degrees. 

Q. What is the number of shillings, wiuch it takes ia any state^ tc* 
make a dollar, called t 

A. The currency of that state. 

Q. How many shilltm make a dollar in the New England Stales^ 
Vifgima, Kentucky, and Tennessee 1 

A. 6 shillings. 

Q. What name does the currency of these slates take ? 

A. The New England currency. 

New England GnRRENCT.< — To reduce thU Currency t» 
JFederal Money, and Federal Money again to the tame Currency .'— • 

Q. What part of a poond is 51 » or 6s. of this currency 7 

A. ^ = ^; decimally, = ,3. 

1. How many dollars in 3£ Ss. 3d. > 

By zeducing 3JC. 8a. 3d. to decimals, by IT LVIII., we have 

3,4125£. Now, since every ,3 of a pound ia a dollar, it is evi* 

dent, that, as many timea as ,3 r contained in 3,4125£., so many 

dollars there will be, thus : — , 

The pupil mutt xteoUeet that, in divifion 
of dectmau, there nott be the lame iram- 
Ittr of deciraa)s in the diTiaor and quotient 
toat there is in the diridond. There are 4 in 
the dividend, and 1 in the dtvitor } coom- 
qnently, there moat be 3 pointed off in the 
quotient. 



f OPERATION. 

,3)3,4125 
8 11,375, Ans. 



2. How many pounds in $11,375 ? 

This example being the reverse of the laat, it is evident that 
we must multiply by ,3. 

OPERATION. 

• 11,375 
,3 



iC.3£.8s.3d. 3,4125 

30 



8,2500 
12 

3,0000 



It will be leeolleetedby the pupil, 
in pointittff off, that there must be aa 
many decimal places in the produet, 
as there are decimal plaeea in both 
mvltipUer "M v^tl^Ui;*!^ 
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From theiB iMostralioiui we derive the folloviiig 

Q, How do yoa reduce the I9ew England eonencj to 
money? 

A. Reduce the question to the decimal of a 
poundy and divide by ^S* 

Q. How do- yea reduce federal money to tlie same correBey 

again? 

A. Multiply by |3. 

More Ezerciits far the Slate, 

3. Bought a building for 17 jS. 15 a. 6 d. ; how many doUan 
will pay for it? j3. $59^. 

4. How many pounds in $59^ ?-17'15^. In $177,75?^ 
5a-6-6. In $355^?-106-13. Inf71?-21-6. In $143?- 
42-12. Inf568?-170-8. w^.412Je. la. 

5. What will 15 banela of flour cost, in dollars, at 6jC. 168. 
N. E. currency a barrel .'-340. At 7£. 10 s. a barrel ?-375. At 
7£. 7 s. a barrel .?-36750. At 6£ 10 s. 6d. a barrel ?-3ae25. At 
6£. 4 s. 6 d. a barrel P-311S5. A. $1720. 

6. What will 4 acres of land cost In pounds, at $50 an acre .'- 
60. At $49 an acre.?-58-16. At $48 an acre?-^7.12. At^ 
^ an acre?-^. At $12 an aore?-14-8. At $24,50 aJ 
acre?-29-8. .4.250£.4s. 

7. What will 4 acres of land cost in federal mtiney, at 15X. 
an acie?-200. At 14£.*148. anacre?-ld6. At 14£. 8 s. an 
acre.M92. At 14£. 4 s. an acre F-189333. At 3jC. 12e. an 
acre?-^8. At 7jS. 4 s. an aeie ?-96. w9. $921,333. 

8. What will 15 barrels of rum eost, in pounds, at $22,75' a 
barrel ?-102.7.6. At $23,75 a barrel .'-106-17-6. Ar^,75 
a barrel .'-93-7-6. ^. 302£. 12 s. 6 d. 

9. A gentleman in Virginia purchased a house fof 300£. 15 s. 
6d.,-10(«583, 40 acres ofland for 61£. 5 s« 6d.,-20425, and ex- 
pended for repairs 109£. 9s. 8 d.-364944. What did the whok 
amount to in federal money ? A. $1571,777. 

New York Currency. — Q. What is the currency of New 
Yock, North Carolina and Ohio eaDed ? 

' A. New York currency. 

Q. How man^ shillings make a dollar of this currency 7 

A. 8 shillmgs. 

Q. What part of a pound is 8 s* ? 

A. jflj = A ; decimally = ,4. 
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Rule. Q. How do ^oil proceed to reduce this currency to federal 

money, and federal money to the same currency again ? 

A. Take ,4, and proceed with it as with ,3, in 
the last rule. 

Exercises for the 8laU, 

1 . Change 204£. 18 s. to dollars and cents. 

204£. 18 s. = 204,9ie. -g-4 = $512,25, Ans. 

2. Change to federal money 409£. 16s.-102450 ; 136je. 128.- 
54150; 413£. 168.-103450; 49je. 12 S.-124 ; 50£. 2 8.-12525 ; 
C00X.-1500. .«. $4149,75. 

3. Will you change into New York currency $22,078?- 
8-16-7-1; $44,154 .?-17.13.2-3; $88,312 i»-35-6-5-a; $176,624?- 
70-12-11-3. ./«. 132je. 9s. 3id. 

4. What will 20 yards of cloth cost, in dollars and cents, at 
15 8. 6 d. a yard i>-3875. At 12 s. 6 d. a yard ?-3125. At 13 s. 
6 d. a yard ?-3375. At 17 «. 6 d. a yard ?^t375. A. $147,50 

Pennsylvania Currency. — Q. What is the currency of 

New Jersey, Pennsylvania, Delaware, and Maryland called t 

Ai Pennsylvania currency. 

Q. How many shillings make a dollar of this currency ? 

-4. 7 s. 6 d. 

Q. What part of a pound is 7 9. 6 d.? 

A. 7 s. 6 d. = 90 d., and 20 s. = 240d. ; then, 

Rule. Q. How do you reduce this currency to federal money ? 

• A. Divide by f ; that is, multiply by 8, and 
divide by 3. 

Q. How do you reduce federal money to the same currency 
airaidt 

A. Multiply by f . 

Exercises for the Slate. . 

1. Change 60jB. 158. to federal money. ■ ^^^ » 

60£. 15 8. = 60,75JB. x 8 == 486 ^^ 3 = $162, Ans. 

2. Change $162 to Pennsylvania currency. ^^ ^ ^^ 

^^ |ie2 X 3 « 4^ -f. 8 := 60,75Je. == 60£. 15 8. .tf«*. 

3. Change to dollars and cents 80£.-2l^; ^^Jf^ 
66880; 240je.-640; 1£. 158. 7d.-4744; 50£.78. 2d.-13428& 
^.$1661,165+. 
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Georgia Currency.— Q. Whai is the currency of Caio 

liua and Georgia called ? , 

A, Georgia currency. 

Q. How many shillings make a dollar of this currency ? 

A. 4 s. 8 d. 

Q. What part of a pound is 4 s. 8 d. 7 

4. 4 s. 8d. = 56 d., and 20s. = 240d. ; then, 

56 d. is2^£. = ^£. 

Rule. Q. How do you reduce Geor^a currency to federal 
money ? . . . 

A. Divide by -^ ; that is, multiply by 30, and 
divide by 7. 

Q. How do you reduce federal money to the same currency 
again? 

A. Multiply by ^. 

Exercises f9r the Slate. 

1. Change 835iS. 9 s. to federal money. 

835,45£. X 30 = 2506350 -^ 7 = $3580^, Ana. 

2. Change $3560,50 to Georgia currency. 

$3580,50 X 7 =25063,50-5- 30 = 835£. 9 s. Ans, 

3. Change to federal money 208£. 17 s. 3d.-895]25> 104iS 
88. 7d. 2 qr8.-447562; 252£. 3 s. 1 d. 2 qTB.-1080669. 

A. ^23,356. 

4. W^ill you change to pounds, shillings, &c., $447,562? 
104-8-7-1; $895,125 ?-208-17-3; $1080,669 T-252-3-1-1. 

A. 565jS. 8 8. 11 d. % qrs. -f-. 

English or Sterling Money.— Q. How many shil- 
lings of this money make a dollar 7 

-4. 4s. 6d. 

Q. What part of a pound is 4 s. 6 d. 7 

A. 4 s. 6d. = 54 d., and 20 s.= 240 d.; then, 

^lis^£. = ^^£. 

Rule. Q. How may sterling money be reduced to federal 
money 7 

A. Divide by ^ ; that is, multiply by 40, and 
divide by 9. 

Q. How do you change federal money to sterling money 7 

A. Multiply by ^. 

Exercises for the State. 

1. Change 21 iS. 7 b. 6 d. to federal money. 

2t£. 7b. 6 d.» 21,375 X 40s 855,000 -{-9s $95,.^. 
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3. ClAnge $95 to gterling money. A. 21£. 7g. 6d. 

3. Change 21 jS. 7 s. 6 d. to federal money. A, $96. 

4. Change $285 to storling money. A. 64£. 2 8. 6 d. 

Canada Currency. — Q. What is the conency of Canada 
and Nova Scotia called ? 

A. Canada currency. 

Q. How many sfaUliiigs of this currency make a dollar T 

A. 5 8. 

Q. What part of a^KMind is 5 s. 7 

A* A" ^^^ i* 

Rule. Q. How do you change this currency into federal money 7 

. A. Divide by i ; that is, multiply by 4, 

Q. How do you reduce federal money to Canada currency T 

A. Multiply by ^ ; that is, divide by 4. 

Exercises for the Slate, 

1. A jrentleman, lesiding in Boston, contracted a debt of 
SIOOjC. 17 s. in Halifax ; how many dollam will pay the debt ? 

200JS. 17 8. s aOO^£. X 4 =: $803,40, Ans, 

3. Ay residing in Montreal, sent SOOiS. Canada currency to 
Bf his correspondent in New York, to purchase 120 barrels of 
flour. The flour cost $12,50 per barrel ; how much, in Canada 
currency, is the balance which is due .' A. 76£. 

3. A merchant in Quebec wrote to his correspondent in 
PMladelphia^ to purchase a large auantitv of cotton. His cor* 
respondent writes he has purchased 300 bales, each containing 
275 pounds, at 10| cents per pound. How many pounds Can- 
ada currency must the merchant remit to his agent to meet the 
purchase price ? A, 2114iS. 1 s. 3 d. 

Foreign Coins art estimated in the United States 
according to the following 

TABJLE, 

Lirre of France, . $ ,18^. 

Franc of France, . . . .' $ ,18|. 

Guilder or Florin of the U. Netherlands, . . $ ,40. 

Mark Banco of Hambarg, $ ,33^ 

Rk dollar of Denmark, f 1,00. 

Ileal of Plate of Spain, $ ,10. 

Milrea of Portugal, $ 1,24. 

Tale of China, « 1,48. 
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Pagoda of India, $ 1,84. 

Rupee of Bengal, «....$ ,50. 

A pound sterling of Great Britain, 9 4,44f 

A pound sterling of Ireland, $ 4,10. 

1. Reduce 500 liyres of France to federal money. 

] Uvre =>$,18i ; then, 506 X 18^ = fd^i^O, Ans, 

2. Redace $92,50 to livres of France. A. 500 livres. 

3. Reduce 5000 francs to federal monej. A. $937,50. 

4. Reduce 12500 floruui to federal money. A, $5000. 

5. Reduce $5000 to florins. A, 12500 florina. 



Questions on the foregoing, , 

1. How mftny are 40, 5, and 9, add«d together? How 
manj 100+194-9? How many 408 + 50+25+9? 
How many 500 + 100+80+20? How many 89 + 9+ 
8 + 6? 

2. How many are 6 times 50? 10 X'lOO ? 10 X 1000 ? 
20X60? 30X40? 

a What number added to 20 will make 30 ? Will make 
40? WiBmake399 WiUmakeSO? 

4. What number multiplied by 4 will make 8? Will 
make 40? Will make 400? 600? 1000? 

5. What number divided by 8 will make 2 ? Will make 
6? Will make 10? 

6. If the minuend be 40, and the subtrahend 21, what will 
be the remainder? 

7. If the remainder be 40, and the subtrahend 20, what 
will ie the minuend ? 

8. If the divisor be 6, and the quotient 8, what will the 
dividend be ? 

9. If the quotient be 10, and the dividend 120, what will 
the divisor be ? 

10. If the product of two numbers be 84, and the multi- 
plicand 7, what will the multiplier be ? 

11. What win 120 yards of cloth cost, at 50 cents a yard ? 
(Divide by the aliquot part, fbund in t XXVIII.) At 33i 
cents ? At 25 cents ? At 20 cent^ ? At 16| cents ? At 
12i cents ? At 10 cents ? At 5 cents ? 

12. How many times will a little wheel, 6 inches in cir- 
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cuaaference, turn ronnd in going 1 foot, or 12 inches ? In 

going 3 feet, or 36 inches ? In ffoing 5 feet ? 12 feet ? 
[ow many times in going across Uie street, allowing it to 
be 3 rods, 3 yards, and 1 toot, or 660 inches? 

13. What must be the circumference of a wheel that 
turns round twice in going 2 feet, or 24 inches ? 

14. How many shillings in 8 d. -[- 6 d. -}- 10 d. .^ 

15. How much does 19 s. 6 d. lack of 1£, ? 

16. How many pounds are 2 times 30 & ? 4-]- 10 s. ? ' 

17. Divide 15 s. by 2. 

18. Reduce f to its lowest terms. 

19. Reduce -^j -^, -j^, -^r$y, to their lowest terms. 

20. What fraction can you use for ^, t^, t^, f , ]^ ? 

21. What part of a month is 1 day? A, ^. Is 2 days? 
4- 1^ =tV- Is 5 days p A. ^ = i. Is 7 days ? ^. ^. 
ra 8 days? w3. ^= '^. Is 9 days? w3. ^|y = T»V Is 

15 days? ^ ^ = j^. Is 20 days? ^. fj=f. 

22. How much is i of ^? iofl? iof^of|? 

23. How much is |^ of J? -^ of A"? 

24. How many times is 2 contained in f ? How mucli is 
J off?. 

25. How many times 2 in t^? (To divide a fraction, we 
multiply the denominator, or divide the numerator^) 2 in 

tV? 3inA? 3inif? 4inf^? 

26. How pauch is ^ of ^ of a month ? ^ of ^ of a raontli ? 
§ of a month divided by 2 is. how much? How much is j- 
off^ofamonth? ^ 

27« James has j- of a dollar, Rufus ^, and Thomas, tlie 
remainder of the dollar ; what is Thomas's part ? 

28. William had ^ of a ticket, Henry |, and James i ; 
what part of a ticket did they ail own ? (Find how many 
8ths each had first) 

29. What kind of fractions are the following, viz. J, }, 5i, 

30. Reduce <| to a decimal. 

31. What decimal is equal te J ?' i ? A? f ? 

32. James has ,2 of a ticket, William ,5, Thomas ,2, an^ 
Harry the remainder ; how much does Harry have ? 

33. What is the amount of ,3+ ,4 + ,1 ? 

34. Multiply ,6 by ,5. * 

35. How much is ,5 of ,5 .a 

14* 
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36. How much is fl multiplied by d4 ? 
S7. Divide ^ by ,6. 

38. Divide ,8 by ,2. 

39. Divide ,6 by ,15. 

40. Prom ,5 take ^. 

41. ij- of 14 is 2; 2, then, is -f of what number? 

42. ^ of 4 is 2 ; 2, then, is J of what number ? 

43. 3 is J of what number ? 

44. 4 is -J of what number ? 

45. 5 is iV <>^ what number ? 

46. 10 is ^ of what number? 

47. 7 is -^ of what number ? 

Exercises for the State. 

1.26854-87 + 8 + 60= -«. 2840. 

2. 3789543 — 2689 = .tf . 3786854. 

3. 7236845 X 1732= ^. 12534215540. 

4. 893645 -h 201 = Ji. 4445f9f . 
5.^lWA^= ^. 2433fifMfi. 

6. 7 is tV of what number ? ^. 490. 

7. 26 is i of what rnimher > A, 104. 

8. 20je. 13 8. 4d. + 100je.l58. 6d. + 10d. + 15s. + lB. 6d 
+ Ad. + l|d.= w«. I22£. 6s.4d. Iqr. 

9. From 1£. 15 s. take 19 s. \ d. A, 15 s. 11 d. 1 qr. 

10. Multiply 16 by |. A. 1^. 

11. Divide 16 by |. j4. 24. 

12. Multiply % by 30. A, 25. 

13. Divide \ by 30. A,-^, 

14: Multiply i off by 15. A,f^, 

15. Divide ^ off by 35. A,-^, 

16. A man bought 4 hogsheads of molasses : the first con 

»ined 7&f- gallons ; the second 63^ gallons ; the third 79} gal- 

ons, Und the fourth 59^ gallons. How many gallons in the 
nrhole ? (Reduce the fractional parts to a common denomina 

;or before you proceed to add.) A. 279t^ft\j'. 

17. 3700T4Ty + ^^ + 6 + 37,5+TTyTrW==^^^^^^ 

A. 3744^0<25. 

18. What is the value of ,990625 of a pound > 

.^. 196. 9d. 3qr8. 

19. From 29 years, 5 mo. 3 days, take 23 hours 40 minutes. 

A, 29 vears, 5 mo. 2 days. hours, 20 minutes 
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MHe. — ^Whon H is reqair«d- to find tb« distaaee- <»f time from •■« data ta 
anothor,.it may be easily done by subtractiug the first-date from the' last,, 
reckoning^ the months according to their order in the year ; thus, January ia 
1st mo., February 2d rao. ; &c. 

20. What is the difference of time between March ^, 1827, 
and February 15, 1828 ? 

(19) (30) 

1828, 2d mo. 15th day. in computing interest, we reckon 

1827, 3d mo. 27th day. » ^y *« ^« "»<»»^» "^ ^ "«»'*»■ 

' . •'to tbe year. 

[J ' ■ ' 

Ans, 10 mo. 18 days. 

21. What is the difference of time between April 14, 1827, 
and March 16, 1828 ? Jl. 11 mo. 2 days. 

22. A note, dated July 1, 1826, was paid June 20,1828; 
how long was the note on interest ? A, 1 year, 11 mo. 19 days. 

23. A note, dated Nov. 15, 1820, was not paid till Dec. 1, 
1828 ; how long was it at interest? w9. 8 years, mo. 16 days. 



INTEREST. 



* 

IT LXI. Q. If the interest of 100 dollars for 1 year is 
C dollars, what will be the interest of 200 for the same time ? 
Of 300.? Of 400.5 Of 600? 

Q. What will be the interest of 100 for 2 years ? For 4 
years ? For 10 years ? 



Q. What is that which is paid for tbe ase of money called 7 

A. Interest. 

Q. How, then, may it be defined 7 

A. Interest is an allowance made by the bor 
rower to the lender for the use of money. 

Q. What is that which is paid for the use of 100 for 1 year called ? 

A. The rate per cent. 

Q. Why called the rate per cent. ? 

A, Because per cent., or per centum, means, 
by the 100. 

Q. How, then, is interest computed 1 

A. At so many dollars for each 100 dollars, so 
many cents for each 100 cents, so many pounds 
for each 100 pounds, <tc. for i year. 
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Q. How if it eomputtd on a gratler or leu torn than 100, ar a 
longer or shorter time than 1 year t 

A. In the same proportion. 

Q. What is the meaning of j^er vnfwm J 

A. Each year, or by the year. 

Q. What, then, is the meaning of 6 per eent per annum 7 

A. 6 dollars for the use of 100 dollars, 6 cents 
for 100 cents, &c., for 1 year. 

i|. When the rate per cent, is established hy ]aw, what is the 
interest ealled T 

A, The legal, or lawful interest. 

Q. What is the legal interest in the New England States T 

A. 6 per cent. 

JVoto.—in the state of New York, it Is 7 per cent. 

Q. When there ia no mention made of the rate per cent., what rale 
per eent. is understood ? 

A. The legal rate. 

Q. What is the sum lent ealled T 

A. The principal. 

Q. Wben the interest and principal are both added together, what 
is it called ? 

A. The amount. 



Since, at 6 per cent., the interest of 100 eenti for 19 mo. ii 6 cents, tlie ia> 
terest will alwaya be |^ as many centa as there are months ; that is, | the nnra- 
ber of months will express in cents the interest of $1 for said months ; thas, 
the interest of $1 for 12 months being 6 cents. 8 mo. will be 4 cents, for 4 is | 
ol*8 mo. ; and in the same proportion for anv length of time. 

Now, as the interest of any sam over 1 aollar is proportionally more, as 5 
dollars, for instance, the interest of which is 5 times as many cents as the in- 
terest of $1, and as cents are lOOths of a dollar, it follows, that multiplyinf 
any denomination, as pounds, dollars, cents, &c., by \^ the number of montlw, 
will give a product that will be the interest, either in cents or lOOths, which 
are easily brought into dollars, or whole numbers, by cutting off two figures in 
the product, (that is, dividing by 100.) 

Hence, to find the interest of any sam of -dollan, pounde, 
•hillings, or eagles, for one year or more, we have the following 

RULE. 

Q. How do you proceed ? 

-A Multiply by half the number of months, and 
It off two figures at the right, (for dividing by 
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Mental Exercises, 

1, What is the interest of $8 for 4 months ? A, 16 cts. 
3. W4iat is 'the interest of $4 for 4 months ? Ji, & cts. 

3. What is the interest of $2 for 6 months ? Jt. 6 cts, 

4. What is the interest of $^ for 2 months ? ^.20 cts. 

5. What is the interest off 80 for 10 months? A. $4,00. 

6. What is the interest of $40 for 1 year, or 12 months ? 
.^ $2,40. 

7. What is the interest of $8 for 1 yr. 4 mo. ? wJ. 64 cts. 

8. What is the interest of $5 for 1 yr. 6 mo. ? A. 45 cts. 

9. What is ihe interest of $1 for 4 years? Ji. 24 cts. 

10. What is the interest of $8 for 2 mo.? A. 8 cts. What 
is the amount ? A. $S,08. 

11. What is the interest of $6 for 1 yr.? Jl. 36 cts. What 
is the amount ? A. $6,36. 

12. What is the interest of $1 for 4 years? A. 24 cents. 
What is the amount ? A. $lM* 

13. What is the interest of 100£. for 2 aaontfas ? A. 1£. 
What is the amount? A. I01£. 

14. What is the interest of 10£. for 1 yr. 8 mo.? A, 1£. 
What is the amount? A,ll£, 

15. What is the interest of $2,50 for 2 mo. ? w4. 2 cts. 5 m. 
Wiiat is the iEimount? A. $2,525. 

36. What is the interest of $6,50 for 2 mo. ? A. 6 J eta. 
' What is the amount ? A. $6^^. 

Exercises for tJie Slate, 

1. What is the interest of $240^30 fox 3 yrs. 4 mo. ? 
3 yrs. 4 mo. =40 mo. -$-2=20, half the namber ^t' months. 

OPERATION. 

In this example, as there are two places 
for cents in the multiplicand, thoro will be 
two alao in the product; then, catting oif 
two more figures, (for dividing by 100,} we 
have $48,06, Ans. 



240,30 
20 



$48;0600, ^n5. 

2. What is the interest of |400 for 2 yrs. G mo. ? ^. $60. 

3. What is the amount of $500 for 4 yrs. 1 mo. ? 

Ji. $622,00. 

4. What is the interest of $75 for 2 yrs. 6 mo. P-1125. Of 
$250 ?-3750. Of $800 .?-.120. Of $95 P-1425. Of $650 .?- 
9750. j3. $280,50. 

5. What is the interest of $1500 for 4 mo. .'-30. For 6 
iho.?-45. For 10 mo.?-75. For 1 yr. 2 mo..M05. For 
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1 y r. 8 mo. .^-150. For 4 rn. S mo. ?-375. For 6 rn. € mo. ^- 
5^. j9. $1365. 

G. What is the amoant of $75 for 2 yn. 6 mo. ?-8G25. Of 
$%0?-<28750. Of $800.^-^. Of t96.M0925. Of $650?- 
747^. S.$Zl50j^. 

7. What M the amoant of $615,75 for 5 tbs. ?-800475. For 
11 yn. 1 mo. f-10252S3. For 7 yn. 2 mo. ?480522. 

« j9. ^^ni06;22+. 

8. What is the interest offt-JCGO for 3 yrs. 3 mo. ?-149175. 
For 3 yrs. 4 mo. .M;530. F^ & yn. 6 mo. ?-29e350. Foi 

2 yrs. 2 mo. ?-09450. ^. $6999,75. 

9. What is the amoant of $7,50 &t 10 yn. 1 mo. ?-12037. 
For 2 yn. 3 mo.?-85l2. For I mo.?-7537. For H rao..?- 
7912. For 1 yr. 7 mo. P-8212, A$«4;31-j-. 



IT JjXIK* Since days an alw«>f either 30thfl of a. meatli, or HnM 
ffreatnr psrl,. a» halves^ Sds, 4ths, 5ths, &e. ; tfaoa, 1 dqr =: ^ ; 3 di^ s= 
^, whici^bems redaoed to its lowest teiinr, is -j^; 9dsyj = J^, or J^ * 
5 da]r«=^, or X j 90 dayi = ^, or ^; it follows, thMt^ if these parts 

ike diminished in the sane proportion as the iiH»ths. tft«ti», ifhalf the firao 
tional part be lakea fer a muFtipUor. the product wiir express the interest flN 
the days in cents, or lOOths, which, divided by lOOj as before, will be the ia 
terest required. 

'To halve amy thing, we divide by 2. 

JVMs.— It will be recollected, that, to divide a fractioo by 1^ we €•» 

Multiply the denominator, or diyide the namerator.. 

1. What is the iaterest of $60 for 15 days ? $60 

15 daysss H^i mo. -i-9 s ^ mnltiplier. ^ 

Jhu, $ ,15. 

2. What is the interest of $24 for 10 days ? $24 

10 days = -J^ mo. = -^ -i- 9 = ^ multiplier. A 

ifffi9. $ ,04. 

3. What is the interest of $120,60 for 20 days ? $120,60 

90 days = ^ mo. = ^ -f- 9=^ mnltiplier. -^ 

Jhu. $ ,4020. 

4. What is the interest of $360,60 for 19 days ? $360,60 

19 day s s ^ mo. -h 9 = ^, multipleir. ^f 

Jatnt. $l,14,lA 



UATER£ST, W 

' Hencie, tci fiad tlM Istenest of any mub fw dajs^ we have the 
foUowin^ 

RUIiE. 

Q. How do you proceed first f 

A. I find what firactional part of a m<mth the 
days are, and reduce the fi^action to its lowest 
terms. 

Q. What do 3F0U make the moltiplier 7 

A. Haif ofthffls finction, 

Q. How do you halve the fraction Y 

A. Halve the numerator, or double the denom- 
inator. 

Q. After you have multiplied by the fraction, what is to be doae 
with the product, to get the mterest 1 

A. Cut off two figures, as before. 

Mental Exercises, 

1. Whirls the inter^ of $130 for 15 days ? jI 30 cts. 

2. Interest of $60 for 15 flays ? ^ 15 cts. For 10 da. ? 
Ji, lOcts. 

3. Interest of $18 for 20 da. ? A. 6 cts. For 10 da. ? 
«/9. 3cts. 

4. Interest of $129 for 1 da.? ^ 2 cts. For 2 da.? 
JL4tto, 

5. Interest of $60 for 3 da.? wl3cts. For 6 da. ? wtf. 6 cts. 

Exercises Jw" the Slate. 

1. Wkmt is the interest of $1200 for 2 da. ? 
9 daja = -fig -1- 9 =r -^^ multiplier. 



Ant. 40 Ota 



2. What is tke interest of $600 for 20 da. f 

90 dayflsfl = f ^9=},maltip1ief. ^ 

jins. $2/)0 

3. What is the interest of $di00 for 15 da. ? A. 

4. What is the interest of $3600 for 10 da. .•* A. $6. 

5. What is the interest of $726 for 20 da. f A, $2,42.. 

C. What is the interest of $1200 for 1 da. .?-20. For Jid;), V 
60. For4da.?-8a. For5da.?-l. Forl0da.?-2. Forl.',4j{.i5i» 
3. For 20 da. .M. For95da.?-5. .tf. $16,00. 
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7. Wliati8tbeiiiteieatof$lS0for8 7ni.4mo.I5da.^|M 
8yn. 4ino. = l00-»-Q=50{ and 15da. ( mo.-^8=4> tben, > g^j 
the multiplier for the days and moothi U SO^* ) * 



8. What 18 the interest or$I200,60 for 1 yr. 
>0 mo. 24 da.? 

lyr. 10 mo. =39-^9^ 11 mo.; and S4 da. |^=s^ 

S={ i the maltipUeiy.then,,it 11 J. . 




1330660 
48024 



^ote, — When the dayt axe an even number. It will oftentimei be foond con- 
venient to find what fractional part of a montli half the dayeVill be, without 

Halving the fraction afkerwacde; tbasy.for SO dajtey take 10 day8=s-^s=^^- 
the multiplier* 

0. What is the interest of $180 for 29 days ? Jf. 87 cts. 
la. What is tlie amount of $180,60 for 2 yrs. 4 mo. 2U da. ? 

w9. $206,486. . 
11. What is the amoimt of $36,60 for 2 yrs. 1 mo. 5 da. ? 

.tf. $41,205t^. 
32. What is the interest of $300 for 1 yr. 6 mo. 15 da. f- 
2775. For 2 yrs. 6 mo. 15 da. P-4575. For 3 yrs. 4 mo. 10 do, 3- 
6050. For 4 yis. 4 mo. 5 da. .^-7825. • Ji. $212,25. 

13. What is the interest of $600,50 for 2 yrs. P-7206. For 
1 yr. 8 mo. ?-6a05. For 2 yrs. 8 mo. 1 da. ?-f>618. For 5 yrs. 

7 mo. 12 da. .?-202368. For 8 yrs. 4 mo. 4 da. ?-30065. 

-tf. $731 ,308. 

14. What is the interest of $700 for 1 yr. .?-42. For 6i mo f 
2275. For 4 mo. .?-14. For 20 da. ?-2333. j?. $81,083. 

15. Wliat is the amount of $60000 for 3 da. ?-60030. For 

8 da. .?-60080. For 9 da. P-69090. A $180200. 

16. What is the interest of $60 for 2 mo. 1 da.?-61. For 2 
mo 2 da. ?-432. For 2 mo. 3 da. ?-63. J. $1,86. 

17. What is the interest of $60 for 2 mo. 7 da. ?-4>7. For 8 
BXO. 8 da. .'-68. For 2 mo. 12 da. ?-72. ./^. $2,07. 

id. Wliat is the interest of $1200 for 12 yrs. 11 xho. 20 da. ? . 

Ji. $935,80. 

* *^\')Q''.iogoinff example, although it is as difficult a one as usually occura^ is 
f;.;-;;A^. t.j one third of the osoai number of figures required by other method*. 
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IT XtAJLJLf* It n eTidmt, thatj ivhen the rate b either more or Ifts 
uiaa 6 per cont., Uie interest for the given rate will be a certain part of 6 pet 
(ont. ; thus, 5 per cent. >rill be -^ as moch as 9 per cent., 4 per cent. ^ as 

much) 7 per cent. ^ a« much, &e. 

To get 4, ^ of any number, We multiply by the numerator, and divide by 
llie denoBimator; and, as the denomioatcNr wiU always be 6, and the numera- 
tor the given rate, hence. 

To find the interest of any sum, when the rate is not 6 per 
eent., we have the following 

Q. How do you proceed Y 

A. Find the interest for 6 per cent, as before. 

Q. How ck> yjou proceed next ? ^ 

A, Multiply the interest of 6 per cent, by the 
given rate, and always divide by 6. 

1. What is the interest of f600 for 1 yr. 2 mo.' and 15 days, 
at 5 per cent. ? 

600 
7^ mo. 



^ 


4200 
150 


V 


4350 int. at 6 per cent 
5 




6)31750 



Atis, $ 36^25 int. at 5 pe^ cent. 

2. What is the interest of ^^0 for 2 yrs. 6 mo. at I per cent. ?> 
C. At 2 per cent. ?-12. At 4 per cent. ?-24. At 6 per cent. ?- 
3C. At 10 per cent. .?-60. At 5i per cent. ?^^. A. $171. 

3. What IS the interest of $480 for 3 yrs. 2 mo., at 15 por 
cent. j»-228. At 20 per cent. ?-304. At 10| per cent. F-16340. 
At 15A per cent. i>-T23560. At 7 per cent. .^~10G40. 

A. $1037,40. 

4. What is the interest of $G00 for 15 mo., at 2| per cent. ?- 
20025. At 3| per cent P-28125. A. $48,75. 

5. What is the interest of $600 from January let to March 
Jst.'-G. From Jimuary 15lh to May 15th ?-12. From January 
15th to September 15th .^-24. A. $42. 

6. What is the amount of $500 from March 10th, 1824, to 
March 10th, 1827.?-590. From March 20Ui, 1820, to March 

15 
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29th, 1836 P-680. Fran March lOth, 1890, to Uueh ICth, 1824 ?~ 
620. j9.fl890. 

7. What k the interest of $60 from Jane 1st, 1826, to No- 
¥ember 1st, 1827 P-510. From April Ist, 1825, to August 16th,' 
1826 ?-495. From Juljr 4th, 18^, to August 19th, 1^ F-1125. 
jf.$21,30. 

8. What is the interest of $300 from September 5th, 1625, to 
September 25th, 1826 ?-l. From August 9th, 1826, to Decern- 
ber 24th, 1827 ?-a475. .«. $25,75. 

9. What is the amount of $180 from October Ist, 1826, to 
Becember 1st, 1830 ? ./9. $225. 



f LiXIY* A concise and practical Ride fir the StaU of 
JW»o Yorkf in which the interest is cstaUishcd by law at 7 per 
cent. It has been remarked, that' 7 per cent, is {■ of 6 per 
cent. ; that is, ^ move than 6 per cent : hence, 

Q. To find the interest at 7 per cent., what is the - 

A. Add ^ of the interest, at 6 per cent, (found 
as before), to itself; the sum will be the ijiterest 
at 7 per cent. 

^ote. — ^The interest for any rate per cent, may be found in the eame man- 
ner, by subtracting, when the given rate if under 6 per cent., and adding, when 
it ia mote, 

1. What is the interest of (360 for. 20 days, at 7 per cent. ? 
A«io Mahod. Old Method, 

$360 (360 

7 



I) $ 1,20 at 6 per cent. lz=i^)252& 

20 210 



An5. $1,4 Oat 7 per cent. 15 = ^ ) 1 05 

5=:il\ 35 



Am. $ 1,4 

2. What is the interest of $60 for 2 yrs. 4 mo., at 7 per 
cent. ? A. ^,80. 

3. What IS the amount <^ $120,60 for 1 jr. 6 mo. 10 da., at 

7 per cent. } A. $133,497i^ m. 



XNT£^£8T. m 

4. Wbit ifttlie •niMmtof fMl^^O lor 6 iqo. 90 dB.?.485056. 
For 1 rao. 1 da. ?-242653. For 1 yr. 4 mo. 5 da. ?-963946. For 
2 yn. 6 mo. 25 da. .'-2S4583. d9. (1041,761 +. 



IT LiXy. Since 6 per cent. » $6 on $100, that is, xfv 

of the principal, and 5 per cent, y^, &c., hence. 

To calcuhite the interest at any rate per cent., when the tim* 
(0 1 year, we proceed as follows : 

RUI4E. 

Multiply by the given rate, and cut off two 
figures, as before. 



1. What is the interest of 
$290,40 for 1 yr.,ai9pereent? 



9 220,40 
9 



9 19,8360^n5. 

2. What is the interest of $1200,30 for 1 yr., at I21I per 
cent? ./J. $150,03,7. » 

3. What 18 the amoont of $80,10 for 1 yr. at 2i| per cent. ?* 
82102. At 5 per cent. .^-^ife. At 10 per c^nt. i>-8811. At 
4^ per cent. .^-83704. At 19| per cent ?-96919. 

A, $433,94 +. 

IT LiXYI. COMMISSION. Q. When an aUowance of so 
much per cent, is made to a person called either a correspondent, 
factor, or broker, fcur bajing, or assistii^ in buying and selling goods 
for his employer, what is it called ? 

A. Commission. 

Rule. Q. Since commission, insurance, buying and selling ; 
stocks, and loss and gada, are rated at so much per cent., without j 
regard to time, how may all these be calculated t ! 

A, Multiply by the rate per cent., and cut off] 
two figures, as m the last rule. 



1. What would yon demand for selling $400 worth of cotton, 
for 2} per cent, commission P 

$400 X 3i» Aiid eotthif off two fi2ur«B,=$10, commifriOT, ,Am, 

2. My correspondent informs me that ha has purchased goodtf 
to the amoant of $5000; what wiU his commission amount toj 
At 2^ per cent..? ./f . $125. 1 

3. What must I be allowsd lor lelltng 300 pounds of indigOJ 
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at $2^ per lb., for S^ per ceai. commiMioB ?-15. For i 
eent ?-^«l635. For 5 per cent. ?-^750. For 6i per eent ? 
For 7 per cent. ?-S250: ^.$174^37^. 




INSURANCE. Q. What is the allowaaee of so much per cent 
made to persons, to make good the losses sustained by fire, stormj, 
&c., called 7 

A. Insurance. 

Q. By what name is the instnmient that binds the contracting par 
ties called ? 

A. Policy. 

• Q. What is the sum paid for insuranee caHed ? 

A. Premium. 



1. What will be the premium for insoring an East Ipdia ahip^ 
valued at $25000, at 1^ per cent. ? A. $3§75. 

% What is the^ premium for insuring $2600, at 20 per 
oent.?-^^. At 30 pep cent..'-7B0. At 1^ per cent M81. 
26i per cent. ?.689. j9. ^70. 



STOCK. Q. What is the eeneral name for all moneys invested 
in trading companies, d^ the funds of government, called ? 

A. Stock. 

Q. When ;gflOO of stock sells for j^lOO, how is the stock said to be f 

. A. At par. 

Q. When is it said to be above par, and when below par ? 

A. When $ 100 stock sells for more than $ 100, 
it is said to be above par ; when for less than 100^ 
below par. 

Q. When it is above par, what is it said to be ? 

A, So much aavance. 



1. What is the value of $2500 of stock, at 106 per cent. ; 
that is, 6 per cent, advance ? A, $2500 X 106 =s $2650. 

2. What is the value of $1000 of insurance stock, at 95 per 
cent. ; that is, 5 per cent, below par ? A. $960. 

3. What is liie value of $1200 of bank stock, at 3 per cent, 
below par ; that is, 97 per cent. ?-1164. At 112 per cent., or 12 
per cent, advance P-1344. At 87^1 per cent. i>-1050. At 12j^ 
per cent advance ; that is, 112j| per cent. P-1350. A, $4908. 
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LOSS AND GAIN. 1. Bought a piece of broadolotii for (80 ; 

how much must I sell it for. to g&in 10 per cent. \ that k, 10 
per cent, adyance, which ia 110 per cent, on the coat ? $80 X 

110==:$88,w9ll^. 

2. Bought a hogahead of aftolaaaes for $50, and, 5 gallons 
haying leaked out, I sold the remainder at 10 per cent, loss ', 
that is, 10 per cent, below par, being 90 per ceiit. on the cost ; 
what did 1 get for it .' Ji. $4&, 

3. If I pay $30 for a piece ui broadcloth, how mast I sell the 
same so as to gain 20 per cent. ; that is, 90 per cent, adyance, 
or 120 per cent, on the cost ? A, $60. 

4. Boueht ram at $1,25 per gallon ; and, by accident, so 
much leaked out, that I am content to lose 20 per cent ; how 
must 1 sell it per gallon ? .4. $1. 

5. A merchant bought 400 hanela of flour for $3500; how 
must he sell it per barrel, to gain 25 per cent. ? j9. $10,93}. 

. C. Bought sugar at 15 cents per lb. ; at what rate must I sell 
it a lb. so as to gain 20 per cent. .'-16. So aa to min 25 per 
cent?irl875. ^ per cent. .'-195. 40 per cent.?-^. 45 per 
cent.?-2175. 50 per cent.?-225. 65 per cent. .'-3475. 75 

Ser cent. .'-2625. 90 per cent. .'-285. 100 per cent., or to 
ouble my money .'-30. A, $2,31. 

7. Bought 100 tierces of rice, each tierce weighing 300 lbs. 
net. at 64 cents per lb.-1875; 30 pipes of wine for $1,12^ per 
gaUon-425250 ; 3 hhds. of rum for 90 cents per gallon-170i0 ; 
40 barrels of flour for $7i per barrel-dOO; and 40 bushels of 
salt for 7 s. 6 d. on $1,SS per bushel-^O : how much must all 
the said articles be sold for, to gain 50 per cent., being 150 per 
cent, on the first cost .' A. $9S^1,40. 



If LXTIl. Time, Rate per cent., and Amount 

GIVEN, TO FIND THE PRINCIPAL. 

1. What turn of ready money^put at interest for 1 yr. 8 mo. 
at 6 per cent., will amount to $220 .' 

The amount of $1 for 1 year and 8 mo. is $1^0 ; then, $220 
<4-$l,10a$200, Jm. 

KuLB. Q. How, then, would you proceed, to find the principal 7 

A. Divide the given amount by the amount of 
$1 at the given rate and time. 

2. What principal, at 6 per cent., in 5 years,will amount to $650 ' 

In thu example, ta dividing f660 by $1)90. we annex two cipben to 500, to 
B&ke the decimal placet in ue diriBor and dividend eqoaL (Bee IT LVI.) 

A, $500 
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5. What principal, at 6 per oent, in 1 year 2 mo., wiH 
amount to 1^42? Ji,il/600. 

4. What principal will amoant to ^^1,50 in 2 jn. 6 mo. 15 
da^ at 6 per cent. ? Jt. (600. 

5. A correBDondent has in hia hands ^10, to be laid out in 
goods ; after oeductin^ his own commission of 5 per cent, how 
mach will remain to be laid oat ? 

It is evident, that the eomminion which he reeeiTod, added to the money 
laid out, most huJeo $910 j henee |810 may be considered the amount, and 
the money laid out the pnncipal : consequently, the question does not difier 
materially from the foregoing, m such questions as these, in which time is 
not regarded, the aroonnt of 9I is the rate per cent, added to $1. 

It will be recollected, that 6 per eent. is 6 cents on 100 cents, or ftl ; 5 per 
cent., 5 cents ; the amount, then, of $1, at 5 per cent., is 5 cents admd to fl, 
making $1,05 ; then, $910 -^ $1,05 = $900, jSna, 

C. A fkctor receives ^040 to be laid out in goods, after de- 
ducting his own commission of 4 per cent. ; how muen does his 
commission amount to ? 

The sum laid out, found as belbre, is $1000; then, 1040— 1000 =$40, eom- 
missibn, the Answer. 

. 7. A factor receiyes (2100, from which he wishes to deduct 
his commission of 5 per cent.; what will his commission 
amount to ? Ji. (100. 



DISCOUNT. 1. William owes Rnftis (1272, to be paid in 1 
year, without interest ; but Rufiis, wanting his money imme* 
diately, says to William, I am willing to allow you 6 per cent, 
the lawful interest, if you will pay me now ; wnat sum ought 
William to pay Ruftis ? 

It is evident that he on^t to pay just such a sum as. put at interest, would, 
in 1 year, amount to $1SR3 ; or, m other words, sncn a principal as would 
amount to $IJn9L This question, therefore, is solved in the same manner as 
the preceding. $1979 ■+■ $1,06 = $15K)0, the wfM. 



Q. What is an allowance made for the payment of a sum of money 
before it becomes due, called Y 

A. Discount. 

Q. What is the sum called, which, put at interest, would, in the 
given time and rate, amoant to tne given sum or debt f 

A. The present worth. 

Q. In calculating interest, what would the present worth be called 7 

A. The principal. 

Q. What would the given sum, or debt, be called ? 

A. The amount. 

Q. What is the discount of any sum equal to t 

A. The interest of its present worth for the 
same time. 



INTEREST. ITo 

Q, As operations in discount are substantially the same as in the 
preceding para^aph, What ii the rule, whieh was Uiere given, Uiat is 
apph'cable to discount f 

Rule. A. Divide the given sum, or debt, by 
the amount of $1, at the given rate and time; 
the quotient will be the present worth. 

Q. How is the discount found f 

A* By subtracting the present worth from the 
given sum or debt. 

! Jfote. — ^It will be recollected that, when no per cent, is mentioned, 6 per 
cent. i» understood. 

I 2. What is the present worth of $133^, due 1 yr. 10. mo. 
hence? A. $120, 

Proof. 3. What is the amount of $120 for 1 yr. 10 mo. ? 
(Perform this example by the rule for calculating interest.) 

^. $133,20 
4. What is the discount of $660, due 1 yr. 8 mo. hence ? 

A. $60 • 
Proof. 5. What is the interest of j$600 for 1 yr. 8 mo. ? 

A. $60. 

6. What is the discount of $460, due 2 yrs. 6 mo. hence ' 

A. $60. 

7. What is the present worth of $1350, due 5 yrs. 10 mo. 
hence P A. $1000. 

8. Bought goods to the amount of $520, on 8 mo. credit ; how 
much ready money ought I to pay as an equivalent ? A. $500. 

, 9. Bougnt goods in Boston, amounting to $1854, for which 
I gave my note for 8 mo. ; but, being desirous of taking it up 
. at the expiration of two months, what sum does justice require 
me to pay ? A, $1800. 

10. What is the discount of $615, due 5 mo. hence ? 

A. $15. 

11. What is the present worth of $1260, due 10 mo. hence ? 

A. $1200. 

12. What is the present worth of $1272, diie 2 yrs. hence, 
discounting at 3 per cent. .' A, $1200. 

13. What is the present worth of $51,50, due 6 mo. hence ?- 
50. Of $204, due 4 mo. hence ?-200. Of $13000, due 5 yrs. 
hence .^-10000. Of $9440, due 3 yrs. hence ?-^000. 

A, $18250. 

14. What is the present worth of $515, due. 6 mo. hence?* 
600. Due 1 yr. hence .M85849. Due 15 mo. hence P-479069 

i Due 20 mo. hence .M68181. Due 4 yrs. hence .M15322. 

A. $2348,421 + . 



I9« ARITHMETIC 

H LiXYIIT. Time, Rate peh cent., and Interest 

BEING GIVEN, TO FIND THE PRINCIPAL. 

1. What Bum of money, put at interest 1 yr. 8 mo. at the rata 
of 6 per cent, will gain f20,60 interest? 
The interest of $1 for 1 yr. 8 mo. = 10 cts. ; then $90,68 ■+• f ,10 sc f906, wSm. 



Rule. Q. How, then, would you proceed ? 

A. Divide the givea gam or interest by the 
interest of ^1 at the given rate and time; the 
quotient will be the principal required. 

2. A certain rich man has paid to him every year, f48000 
interest money ; how mu<^h monev must he haTe at interest ? Or 
what principal wiU gain $48,000 m 1 year, at 6 per cent P 

j^.fSOOOOO. 

3. If a man^B salary be $12000 a year, what principal at in- 
terest for 1 yr. at 6 per cent would gain the same ? 

A. $200000. 

4. Paid ft45, the lawful interest on a note, for 2 yrs. 6 mo. ; 
what was the face or principal of the note ? Ji. $300. 



IT LiXIX. The Principal, Interest, and Time, 

BEING GIVEN, TO FIND THE RaTE PER CENT. 

1. If I have $2000 at interest, and at the end of the year 1 
should receive $120 interest, what rate per cent, would that be ' 

The interest of $9000 at 1 per cent, for 1 year, ii $90 ; therefore, $190 -i- 90 
sz$6, that ii, 6 per cent., the rate required. 



Rule. Q. HoW) then, do you proceed to find the rate per ceat. ? 

A. Divide the given interest by the interest of 
the given sum, at 1 per cent. for. the given time ; 
the quotient will be the required rate.- 



2. If I receive $60 for the use of $600, 1 yr. and 8 mo., what 
is the rate per cent, f A, 6 per cent 

3. If I pay $200 for the use of $2000 for 2 yrs. 6 mo., what 
is the rate per cent. .' A, 4 per cent. 



I 



INTEREST. 1T7 

When tbe Prices of Qoods are given, to find 

WHAT IS THE RaTS PER CENT. OF GaIN OR LoSS. 

1. A merchant bought cloth for (1,90 a yard, and lold it for 
(1^ ', what was the gain per cent. ? 

Id this ezamplej we «ra re<|oii«<l to Had the ret* par cent. The ptocan, 
'than, of finding it, u salMtuitially tha tame as in the loragoinf azanplu. 
It has been remarked, that 6 per cent, if 6 cants on IW cants ; that is, tha 

interest is yS'TT *^^^® principal; which, written decimally « is ,06; 5 par 

cent, is -j-^— ,05 ; 96 par cant, is -fiffj^^i that is, tha rata may always ba 
considered a decimal carried to two phoaa, or lOOtha. In the \ut example^ by 
subtracting $1,30 ikom $1,50, we have 30 cents gain on a yard, which is ^fjffj 
of the first cost ; .^^=s,35aB95 per cast, Os AanMr, 



Rdu;. How, tben^ do you proceed, to find the rate per cent, of 
gain or loss Y 

A, Make a common fraction, by writing the 
gain or loss (or a numerator, and the cost of the 
article the denominator; then change it to a 
'decimal. 



2. A merchant bought m^tasses ibr 24 cents a gaUon, which 
he sold for 30 cents ; what was his gain per cent. ? 

^. i25 ss 25 ^r cent. 

3. A grocer bought a hhd. of turn ^ $7^ from which several 

Sallons having leaked out, he sold the remainder for tfdO ; what 
id he loed per cent. ? 

In this example, the daeimal is ,t ^ whiah, oaniad ta two plaoaa, is ^ss 

SO per cent., the Jtktwer. 

4. A man bonnet a pi^ of cloth for $20, and sold it for f25 ; 
what did he gain per cent. ? A. 25 per cent. 

5. A grocer bought a barrel of flour for ^, and sold it for f9 ; 
Vhat was the gain par cent. ? . 

As two decimal places only an assigned to tha rata per cant., ,195 is 
IS^asB ]9|- per cent., that is, the thifd place is so roaay tenths of 1 per cant. ; 

thus, 1 per cent, is ,Q1» and ^ per oent. is ,005 =-^, or ^ of 1 per cent. 

j9. 12i per cent. 

6. A merchant bou^^ a quantity of croods for ^318,50, and 
add them again for ^lSS9fi9 ; what was nis loss per cent. ? 

A. 6 per cent. 




At 60 cents .^-^. A. 140 per cent 



IT8 . ARITHMETIC. 

8. Boug;ht a hhd. of molsMefl, containiag 112 galloiuiy at 96 
cents a ^on, and sold it for ^;286 a gallon ; what was tbe 
whole gain, and what was the gain per cent. ? 

A. $2,912, and the gain 4 a 10 ner cent. 

9. Bought flour at $9 a barrel, and sold it for (10^0 a barrel \ 
what was the gain per cent. ? A. ^ per cent. 

10. If I buy a horse for $150, and a chaise ibr f250, and sell 
the chaise for $350, and the horse for $100, what is mj gain 
percent.? j9 $,125 =b12| per cent. 

11. If I buy cotton at 15 cents a pound, and sell it for 16j| 
cents, what should I gain in lajing out $100? A. $10. 

12. Bought 20 barrehi of rice for $20 a barrel, and paid for 
freight 50 cents a barrel; what ^nll be my gain per cent, in 
selling it for $25,G2i|\r a barrel ? ^. 25 per cent. 



IT LiXX. The Principal, Rate per cent., and 
Interest being given, to find the Time. 

1. William received $18 for the iptereiit of $200 at 6 per 
cent. ; how long must it have been at interest ?, 

The intereit on $200 for 1 yr. at 6 per cent, ia ^IS; hence $18-»-19=r 1,5 
er 1 J yean, the required time, Aim, 



Q. What, then, is the Rule ? 

A, Divide the given interest by the interest of 
the principal for 1 year at the given rate ; the quo- 
tient will be the time required, in years and deci- 
mal parts of a year. 



2. Paid $36 interest on a note of $600, the rate being 6 per 
cent. ; what was the time ? A. 1 jear. 

3. Paid $200 interest on a note of $1000 ;. what was the time, 
the rate being 5 per cent. ? A.^ years. 

4. On a note of $60, there was paid $9,18 interest, at 6 per 
cent. ; how long was the note on interest ? 

A, 2,55 vrs. ss2 jrs. 6 mo. 18 da. 
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COMPOUND INTEREST. 

If Li]$lXI« ^ 1. Ruftis borrows of Thomas $500, wliich he 
agrees to pay again at the end of 1 year, together with the 
interest, at 6 per cent. ; but, being prevented, he wishes to keep 
the $500 another year, and pay interest the same' as before. 
How much interest ought he to pay ThWas at the end of the 
two years ? 

In this example, if Rufua had paid Thomas at the end of the first year, the 
interest woald have beon $500 x ^ = $^« which, added to the principal, $500, 
thus, 5034- 30, =r 530, the lum or amoant justly duo Tliomaa at tiie end of tho 
first yeai^; but, as it was not paid then, it is evident, that, for the next year, 
(2J year,) Thomas ought to receive interest on $530, (being the amount of the 
first year.) The interest of $530 for 1 year is 5:30 X 6 = $31,80, which, added 
to $530, =561,80, the amount for 3 years; heuce, $561,80— $500 = $(il, 80, 
Compound Interest, the Answer. 

This mode of computing interest, although strictly just, is not authorized 
by taw. 



Q. When the intcresl^s added to the principal, at the end of 1 
yeaf, and on ihif amount tlie interest calculated for another year, and 
so onv vvhat is it called ? 

A. Compound Interest. 

Q. How, then, may it be defined 7 

A, It is interest on both principal and interest. 

Q. What is Simple Interest ? 

A, It is the interest on the principal only. 

Hence we derive the fbllowinff 
RULE. 
Q. How do you proceed 1 

A. Find the amount of the principal for the 
1st year, by multiplying as in Simple^ Interest ; 
then of this amount for the 2d, and so on. 

Q. How many times do you multiply and add ? 

A, As many times as there are years: the last 
result will be the amount. 

Q. How is the compound interest found 7 

A. By subtracting the given sum, or first prin- 
cipal, from the last amount. 



ARITHMETIC. 



More Exercises for the Slate. 

2. What is the compound intereft of ^156 for 3 yn. ? 
^156 ^ giTvn tom, or fint principal. 

6 



9^36 = intoreit and 
156 as pnncipal, addod tofether. 

165)36 = amount, or principal for Sd year. , 

6 



9,9216 = compound intereit Sd jear, and 
165,36 sz principal Sid year, added together. 



175,2816 =r amount, or priacipal fbr 3d year. 

6 



10,516696 = compound intereet 3^ year, and 
175,2816 = principal 3d year, added together. 

185,798496 = amount. 

156 ^ first principal subtracted. 

t^ns, $29,798 , rejecting the three last figures, ai of trifling value 

3. What will be the amount of |(600 for 4 years, at compound 

interest? ^.$631,238^4-. 

4. What is the amount of ^^500. for 4 years, at simple inter- 
est? ^.$620. 

5. What will be the amount of $700 for 5 years, compound 

interest? j«. $936,757-^+. 

6. What wilT be the amount of $700 for 5 years, at simple 
interest? ^.$910. 

7. What will be the amount of $1000 for 3 years, at com- 
pound interest?-! J 91016. $1500 for 6 years ?-S1277786. 
$2000 for Syears ?-224720. $400 for 7 years .?-601452. 

A. $6167,446-^+. 

8. What is'the compound interest of $150 for 2 years ?-1854. 
$1600 for 4 years ?-4199631. $1000 for 3 years .M91016. 
$5680for4yean?-1490869. $500 ibr 3 years ?-95508. 

A. $2215,896i1<t4 . 

9. What is the compound interest of $600,50 for 2 years, nt 
2 per cent, ?-242602. At 3 per cent. ?-365704. At 4 per cent. ?- 
490008. At 5 per cent.?-6)55J2. At 7 per cent. .?-870iaM 
At 10 per cetft. .M26106. Ji, $384,50. 



COMPOUND UmOLEST. 



^«w lor J yeaw, and tlie eompoand intenMt for &e m 

«fc"thJ?^"* " ^'^ compound interest of #600 Jf a 

#5,^"««*J'^'*'^ **** compoond interest fbr months ai 
first find the amonnt for &e years, and on that amoan 

f ^^lif*® ""*«««* ^o' the months and days ; this intere. 
to tbe amount for the jeaw, will be the mterest require^ 

12. 'Wliat is the compound intei^st of #500 for 3 yra. 

mterest of #200 for 3 j^. ?-.22012. For 4 ml € mo.?- 
For 2 jMfs, 8 mo. 15 da. ?-17706. ^. #tO^. 

.As the amount of $9 m' t#iee am moeb u #], #4, 4 timM m mac 
hence, we mar maJce a tmble eontainiiw the emMSt^of the iC. w 
eereial yean, bj which the amooiit of mar amn may be eeeilr liuiiid 



Showing the amount of 1 jS, or #1, ibr 20 years, at 5 and ( 

cent., at •compound inteiest. 




5 per cent. I 6 per oeal. 



1,05000 I 1,06000 
140250 f 1^2360 



1,15762 1^9101 



1,21550 1,20247 



1,27628 1,33822 



1^009 j 1^1851 



1,40710 1,50363 



1,47746 1,50984 



1,65132 



1,68947 



1,70064 




' eeiu. 



6 



1,71033 / 1,80839 
1,79585 I 2,01219 
1,88564 I 2,13292 



1,97993 2,2(>090 



2,07892 2,39665 
2^8287 I 2,54036 



2,29201 2,60277 i 



2,40661 I 2,86433 
2^2696 I 3,02559 



2,65329 I 3,20713 | 



14« Wliat is the compound interest of #20,16 Ihr 4 7ear«^ 
t ?*r cent. ? , ^, 

%y the Table, #1 at 6 per cent. Ibr 4 jears, is #1,96^ 
X 100,16 s #25/1^, amount, ftom which #S0,15 bsmg ^ 

iracted. leaves $5^i88-^ -J- . ^ ^ o 

16. What is the amount cfflOM, •* 5 per f«»*- w * JgMn 
135M2. Tor 6 ye^s .'-14070^ rar 6 J9m ^-JJ^^^-. £^ 
yeai^^8286.'lvr 17 years ?«240661. For 20 years ?^27aB| 

#114,914^ -f-i 4mm 

16 f 
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Any sam, at ttmple iatorett, will double itself in 16 yean 8 moothe ; but at 
eomuound, in a little more than half that time ; that is, in 11 years, 8 moatlM 
■ad 83 days, lleaee, we see that there is considerabh dilTerenoe in a ftw 
years, and when copipound interest is permitted to accumulate for ages, it 
amounts to a sum almost incredible. If i cent had been put at oeospoimd in. 
terest at the ceimnenoenient of the Christian en, it wouU have amounted, at 
the end of the year 1807, to a sum greater than could be contained in six nil. 
lions of globes, each equal to our earth in magnitude, aad all of solid gold, 
while tlie simple interest for the same time would have amounted to only 
about one dollar. The foHowing question is insertad, more for the sake of ex- 
•mptifying the jweceding statement, than fi>r the purpose of Its solution. The 
amount, however, at eompoiuid interest, tan be found, without mneh per- 
plexity, by asoertaining the amount of 1 cent lor 90 years, fo*md by the Table, 
then making this amount the principal for 20 years mere, and so on for the 
whote nmnber of years. 

16. Suppose 1 cent had been put at interest at the commencement of the 
■ Christian era, what would it have amounted to at simple, and whst at com- 

pound interest, at the end of the year 1867? A, Simple, $1,106^} 
pound, $172816474047550599470760914974711050976680354^^ seMly. 



EQUATION OP PAYMENTS. 

If LXXII. Q. What is the meaning of equation T 

A. The art of making equal. 

Q. What is equation of payments t 

A. It is the method of finding an equal or mean 
time for the payment of debts due at different 
times. 

1. In how many months will $1 gain as much as $3 will 
gain in 6 months ? .^ 6 X ^ = 13 months. 

2. How long will it take $1 to gain as much as $5 will 
gain in 12 months ? A.^ montlis. 

3. How many months will it take $1 to he worth as much 
as the use of $10, 20 months? j9. 200 months. 



4. A merchant owes 2 notes, payahle as follows: one of $8, 
to be paid in 4 months ; the other or $6, to be paid in 10 months : 
but he wishes to pay both at once;, in what time ought he to 
pay them ? 

4 X 8s32; therefore, f8 for 4 mo. acftl for 32 mo., and 
10x6 = 60; therefore, |6 for 10 mo. =s|l for 60 rao. 

14 ^ 
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Therefore, he might haye fl, 92 months ; and h« may keep 
$14, 1^ part as long ; that is, -j^ of 92 months^ which is 
92 -«- 14, = 6 mo. laff da., Ans, ^ 



Q. Hence, to find Ihe mean time of payment, what it the 

RUI.£ 1 

A. Multiply each payment by the time, and the 
sum of these several products, divided by the sum 
of the payments, will be the answer. 

JVote. — ^This rale |noeeeds on the eoppoBition, that what i« fained by keep- 
ing the money after it i« due, !■ equal to what is loat by paying it before it is 
due. But thu is not exactly trae, for the cain is equal to the interest, while 
the lose is equal only to the discount, whieb is always less than the interest. 
However, the enor is' so trifling, in most eases which oeeur In business, as not 
to malie any material diflTerence in the result. 



5. A owes B f200 to he paid in 6 months, $300 in 12 months, 
$500 in 3 montns ; what is the equated time for the payment 

of the whole ? A. G^^-. 

6. What is the equated time for pavinflr (^2000, of which $500 
is due in 3 months, $360 in 5 months, $600 in 8 months, and 

the balance in 9 months.' A. 6 /oV o » 6^ months. 

7. A merchant owes $600, payahle as follows: $100 at 2 
' months, $200 at 5 montns, and the rest at 8 months : but hv 

wishes to pay the whole debt at one time : what is the just time 
for said payment .' A, 6 months. 

8. I owe as follows, viz. to A $1200, payable in 4 months ; to 
B $700, payable in 10 months ; to G $o50, payable in 2 years ; 
to D $1000, payable in 3J^ years; to £ $127X), payable in 20 
montlis ; and to F $500, payable* in 4 years ; now, what would 

be the equatea time for paying the whole .' A, 22^^^ months. 

Questions on the foregoing, 

1. A.mon bouffht a barrel of flour for 2jS. 15 «. 6 d., a hhd. 
of molasses for €&. 15 s., and a barrel of brandy for SiC. 15 s.; 

' what did the whole cost ? A. ISiS. 5 s. 6 d. 

2. What will 9600 yards of cloth cost, at $50 a yardP.4800. 
At $,33| .'-3200. At$,25?-2400. At $;S0 .M920. At$,16}?- 
1600. At $,121 .Mm At$,6|?r600. At$,5?-480. 

A, $10200. 

3. W^at is the product of 2 s. 6 d. multiplied by 2 ?--5. By 
4. MO. ^7?-17-6. BylO.M-5. Byl2.?-1-10. 

^. 4je. 78. 64. 



AJUTHMETIC. / 3, >l^ 

r 

4. Divide 8UB. Ids. 9d. equiOly unonff 61111011. >> ...^ 

^.3£. 13s. Sid. 

5. Reduce i^» }} ^id -J-, to the least commoa deaominator. 

G. Chani^ 2000 francs to federal money. A. f^S, 

7. TS*Tr + i3+TMTr-f:673+xWW- ^.673,37505. 

8. Change 4600iS. English or sterling money, to dollan of 
46. 6d. eadi. .^.$30,000. 

9. What is the interest of ft2i;M> for6 months ?-^636. Por3 
months 15 days .'-^71. For M month .MSO. For U) days .^-^. 
For 5 days ?-17. For 4 days .M4, ^.$i;232+. 

10. What is the amount of f300, at 7 per cent., for 1 year.?- 
321. At 3 per cent. .'-309. At di per cent. ?-3l660. At 91 
per cent. ?-^^. At 1^ per cent. ?-33750. Ji. $1613;K5. /c> i'^ ' 

11. What is the disooant of $315 for liO months, at 6 per ^ 
C8nt.?-15. Of f560 for 1 yr. 8 mo. ?-^: Of f2660 for 5 yrs. : 
6 mo. .'-660. Of $121^02 fiv 8 yrs. 4 mo. 15 da. .'-46602. 

A. $765,602. 

12. WhatiBtiie«ompoimdinterestof$5G0fo4yrs.?-l46887 
For 2 yrs. 6 mo. ?-880»2. For 3 yrs. .'-.106968. jfl. 342,047. 

13. A merchant bought goods amounting to $368,925 leady 
money, and sold them agam for $488,75, payable in 2 yrs. o 
mo. ; how much did he gam, discounting at 6 per oent. ? 

(Find the preaent worth of $486,75 fint, then tubtract to find the gain.) 

•tf.$56/)75. 

14. Bought com for $,60, and sold it for $,72; what was the 
gain per c^it. ? Ji. 20 p^r cent 

15. Bought 40 gallons of molasses, at 27 cents a gallon ; but, 
by accident, 4 gallons .leaked out ; at what rate must I sell the 
remainder, per gallon, to lose nothing? tmd how much to gain 
oa the whole cost 20 ^r cent. ? 

Ji, 30 cts. ; «nd, to gain 20 per cent., 36 cts. 



RIJUB OF THBXEy 

on 

sdhpije: PROPORTioif . 

IT LiXXm. 1. What will 3 yds. of clotli come to at 
SOcentsayaid? What will 5 yards ? WJ117? 8? 13? 

2. If 2 gallons of molasses cost 50 cents. whtiX wdl 3 gal- 
lons cost? (Find what one gaUoo irfli «oA fint. It k 95 



/ s 



RULE OF THRtfi. V» 

cents. Then, S gallons are 31 times 25, =75 cents. Pro* 
ceed in the same manner with other sums of like nature.) 
What will 5 gallons cost? ^WhatwillS? 

3. If 4 lbs. of sugar cost 48 cents, w]mt will 2 lbs. cost? 
(Fmd what 1 lb. will cost first) What will 6 Ibs^cost.^ 
What will 8? What will 12? WhatwinSO? 

4. If 2 bushels of com cost a dollar, how much is it a 
bushel? What will 3. bushels cost? WhatwiU4? What 
will 6? What will 8? 

5. If 20 yards of cloth cost 60 cents, how much is it a 
yard ? What will 6 cents buy ? Will 18 cents buy ? Will 
30 cents? Win 90? WillSOO? 

6. How many pounds of cheese will 12 cents buy, if 4 lb& 
cost 48 cents ? How many will 24 cents buy ? How many 
will 60 cents ? How many wiB 108 cents? 

7. If 4 dollars buy 2 barrels of cider, how many barrels 
will 6 dollars buy ? (Find the value of 1 first) How many 
will 8 dollars buy ? How many will 12 ? How many will 
24 ? How many will 36 ? How many will 48 ? How many 
will 60 ? How many will 100 ? How many will 150 ? How 
many will 300? How many will 400? How many will 
500.^ How many win 800? How many will 2000 ? How 
many will 3000? How many will 40000 ? 

~ 8. If you pay 16 cents for 4 oranges, how many cents will 
buy 6 ? How many 36 ? How many 48 ? How many CD? 

9. If 100 oranges cost 400 cents, how many cents will 4 
cost? What wiU 8 cost ? What will 25 cost? What will 
30 cost? What will 50 cost? 

10. If 4 tons of hay will keep 2 cattle over tlie winter, 
how many tons will keep 6 cattle the same time ? How 
many 8 ? How many 10 ? How many 20 ? How many 
40? How many 60? How many 80? 

11. If 500 cattle eat 1000 tons of hay in one winter, w^hat 
win 2 cattle eat? What wiU 3? What wiU5? What 
win 20? What win 50? What will 200? 

12. If 2 penknives cost 25 cents, what wiU 3 cost ? What 
win 4? What will 8? Whatwmi2? WhatwUlie? 

13. If you pay 26 cents for 2 inkstands, how many cents 
win buy 3? Win buy 4? 5? 6? 7? 8? 9? 10? 
20? 30? 40? 

14. If f of a yard of broadcloth cost 4 doUars, what win 

J cost? (If f co6t4donars,^win cost 2 ddlars.) What 

win t ? What f? What J? Whatf? What 1*? What 
J6 * 



Fc 
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If? What If? Whatll? What If? What If? 
What 2 yards? What |? (If f make 1 yard, then 1 
yard and ^ are f .) What will -^ of a yard cost ? What -V" ^ 
WhatJrfl? What-tf-? What-^^? What3yards? 

15. The interest of 100 dollars for 1 year is 6 dollars, at 6 
r cent ; what is it for 2 years ? For 3? For 5 ? For 7 ? 

or 9? For 12? ForJJO? 

16. If 6 men can do a piece of work in 12 days, how long 
will it take 1 man to do the same ? (1 man will he six times 
as long as 6.) How long will it take 2 men ? (2 men will 
do it quicker than 1 man.) 3 men ? 12 men ? 

17. If 4 men build a wall in 20 days, how many men 
would it require to build the same in 40 days ? (i as many 
men.) In 80 days? 

After the same manner perform the following 

Exercises for the Slate, 

1. If 20 yards of cloth cost $40, what will 8 yards cost ? 

1 yard is -^ of $40 -, that is, 40 -4-90=13 a yard; then 8 yards are 8x S=s 

2. What can you buy 15 tons of hay for, if 3 tons cost $36? 
(Find what 1 ton will cost first.) A, $180. 

3. If 2 bushels of oats cost 40 cents, what will 24 bushels 
cost ? A. $4,80. 

4. What will 25 lbs. of sugar cost, at 17 cents a pound ? 

17x25 = $4,25,.^«5. 

5. If $4,25 buy 25 lbs. of sugar, how much is it a pound ? 

A. 17 cents. 

6. If 3 pair of shoes cost $4,50, what will 12 pair cost ?~]8. 
What wiU 8 .?-12. What will 15 .V2250. What will 16 .?-24. 

A, $76,50. 

7. If 2 pair of stockings cost 50 cents, what will 3 pair cost^- 
75. What will 15 .?-3f5. What wiU 25 ?-e25. What will 

. 80 ?-20. What wUl 96 ?-24. What will 267 ?-6675. 

A, $121,50. 

8. What will 600 bushels of rye cost, at 84 cents a bushel .^- 
504, What wUl 10 .?-840. What will 40 .?-3360. What will 
800P-672. What will 1000 P-840. What will 2 ?-168. 

A, $2059,68. 

9. If 60 cents buy 4 lbs. of tobacco, how much wul 30 cents 
buy.'~2. How much will 90 cents ?-6. How much will 120 
cents .^-8. How much will $2,10 i'-14. How much will $2,40 .>- 
16. A. 46 lbs 
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10.- If 1 pair of gWes cost 75 cents, what will 1 do^eu pair 
oost?-9. What will li doz. ?-13o0. What will 2 doz. .^ 
18. What wUI 24 doz. i'-SSSO. What will 3 doz. .?-27. 

A. $00. 

11. If 3 doz. pair of siioes cost 27 dolhra, what will 1 pair 
co«t?-75. What will a^ doz.?-2250. What will 2 doz.? 
18. *. What will li doz. P-1350. What will 1 doz. .^-U. 

A. $63,75. 

12. If 5 tons of hay will keep 25 sheep over the winter, how 
many sheep can be kept on 7 tons, at the same rate .'-35. On 
8tons?-40. On 15 tons f-75. On CO tons ?-300. On80.?-400. 

A. 850. 

13. Boarding at $2,25 a week, how long will $9 last me?-4. 



How long will $13,50 ?-G. How long wiil $18 ?-8. How long 
will $20^25 f-O. How long will $49,50 ?-22. A. 49 weeks. 

14. If a man receive $50 for 2 montlis^ wages, what is Uiat a 
year?'-300. What will 8 months' come toi*-200. 16 months' 
come to ?-400. li year's come to ?-450. 2 years' come to ?- 
600. 10 years' come to P-3000. A, $4950. 

15. What wiil 6 pieces of cloth, each piece containing 20 
yai'ds, come to, at $1,50 a yard .'-180. Wliat will 1 piece come 
to ?-30. What will 3 pieces ?-00, What will 5 pieces P-150. 
What will 10 pieees ?-300. A. $750. 

16. Bought 5 hhds. of rum, each containing 60 gallons, for 
$2 a gallon ; what ^o they come to .'-600. What will 4 hhds. 
come to P-480. What will 20 hhds. P-2400. A. $3480. 

17. William's income is ^1500 a year, and his daily expenses 
are $2,50 ; how much will ne have saved at the year's end ? 

A. $587,50. 

18. If William's income had been $2000, how much would 
he have saved .M08750. If |^00 .'-158750. If $3600 ?-268750. 
If $4000 .'-308750. .^.$8450. 

19. If a hhd. of molasses cost $20,16, how much is it a gal- 
lon ? (Divide by the number of gallons in a hhd.)-32. liow 
much is it a quart .' (Divide by the number of quarts in a hhd.)«- 
8. How much is it a pint .'-4. Mow much is it a gill ?-l. 

A. 45 cents. 

The fbraroin; questions have been solved by a method tennrd ajuilyai9. 
This method is thought to accord with the natural operations of the human 
raiod. Mai» in basiiieu scarcely recognise any otiier. The formality of state- 
ments is rarely if ever made by them j and, when it is made, tliey uo it more 
for Uie sake of testing the correctness of the other method, than for any prac- 
tieal purpose. They may have adopted a statement in the coonneuceraent 
of their business, from the circumstance of having been taught it at schttof ■, 
biit the longer ikey continue in business, the less occasion they have for it. 
nere is another method, which consists in ascertaining the ratio or relation 
which one number has to anotlier. This is used more or less by all, but 
more extensively by icieiitific men, and tlMwe welt venod in nntliomaticiii 
priaci^es. 
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90. If8 pur ofshoM cost 63 cents, what wiQ 21 pair coot? 
{ of 63 sM 7} cents, tlie price of 1 pair, which we mnltlplj bj 
94 to jet the price of 24 pair; thus, 24 X*7|»== 91,89. But 
since 7| is a fraction, it would he more convenient to multiply 

hy 24 first, and divide by 8 after 
. wards, as this cannot make anj 
; diflference; and that we maj make 
no mistake In the operation^ W0 
will make a statement by wntuBir 
the 63 cents on the right, as a third 
term (see opention) ; on tiie left 
of which we write the multiplier, 
24, as a 2d term, and , as a first term, 
the divisor, 8: then, 63 X ^s 
1512 -s- 8 s> $1,89, the Jhutoer, as 
before. 



OPEEATION. 

Pair. Pair. Cents. 

8 , 24 , 63 

24 

252 
126 

&>1512 



Ans. $1,89 

91. If3yardsofck>thcoBt24centB>whaewin6yaids€Ofll.' 
OPERATION. 

24 X 6sl44-f.3s48, the jfM 

Or, as we kno^ that 6 yards ooat 9 

times as much as 3 yds., that is, 4 =r S, 

by simply multiplying 94 bv 3j it makes 48, 

tiio answer, the same as before. This is 

a much shorter process } and, osotd w« 

J ^ AQ. t! discover the prinoiple^ it would oftentimes 

Ana, 9^0- Y render operations very simple and short 

!\i> searching Ibr this, we shall naturally be led to the consideration of ratio, 

or relation ; that is, the relation which necessarily exists between two* sr 

more numbers. 



Vds. 
3 


Ydfc Cts. 

, 6 , 24 

6 




3)144 



RATIO. Q. What inurt ofG it 5 1 

A. 4. 

Q. What part of 5 is 6 1 

A. |. 

Q. What part of? is 4 7 
Q. What part of 4 Is 3? 

A. i. 

Q. AlHiat is the findiog what part one number is of another called 7 

A. Finding the ratio, or relation of one number 
to another. 

Q. What is ratio, then.? 

A. The number of times one number or quan 
tity is contained in another. 

Q. What part of 10 is 9 7 ' or, what b the ratio of 10 to 9 T 

A, ^. 
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Q. What is the ratio of 17 to IB f 

A. if. 

Q. What is the ratio of 18 to 17 1 

A. a. - 

Q. What part of 3 oz. is 12 oz. t or,what is the ratio of 3 oz. to IS oz.' 

A. -^ = 4, ratio. 

Q. What part of 4 yards is 9 yds. 7 or, what is the ratio of^ to 9 7 

A. i = 2h 

Q. Hence, to find the ratio of one number to another, how do yot 
proceed 7 

^. Make the number which is mentioned lasl 
(whether it be the larger or smaller), the numeratoi 
of a fraction, and the other number the denomi- 
nator ; that is, always divide the second by the first 



1. What part of $1 is 50 cents? or, what is the ratio of 
' $1 to 50 cents? 

w5. $1 = 100 cents ; then T%=i, the ratio, Ans. 

2. What part of 5 s. is 2 s. 6d.? or, what is the ratio of 
5s.to2s.6d.? 

2 s. 6 d. =30 d., and 58. =00 d. ; therefore, fj =z ^, tlw 
ratio, .^ns. 

a What is the ratio of £1 to l5 s. ? ^. ^^ = f , the ratio 

4. What is the ratio of 2 to 3? ^.5. Of4to20? ^.5 
Of20to4? jJ-i. Of8to63? w«. 7 J. Of200to900? JlAi 
Of800to900? Jl.lh Of 2 quarts to 1 gallon? ^.2. 

Let us now applj the principle of ratio, which we were ir 
pursuit of, to practical questions. 



PROPORTION. S2. If 2 melons cost 8 cts., what will 10 cost 
It is evident, that 10 melons will eoet 5 times its much ai 9 ; that is, thi 

ratio of S to 10 is -^^ s= 5 ; then, 5 x 8 s= 40, Jtns. But by stating the que« 

*tAn «■ liAlhra. ivA iiava thn fnllnwinff nrnnortiona t-~ 



tion as before, we have the following proportions t 

OPERATION. 
Melons. Melons. Cents. 
2 , 10 , 8 

10 



2)80 
f,40 



In this exami e, we make a nev 
discoyeiy, viz. Ifiat the ratio of I 

to 40 (which if ^=5), is th< 
same as 2 to 10 which is also 5 
that is, 2 is the same part of M 
that 8 is of 40. 



M AMiTHlfETlC. 

Q. Wh«n, then, numben bear toeh rel«tioQS lo eadi 90m, 
we tiM numbers said to fona T 

A. A proportion. 

Q. How may proportion be defined, then f 

A, It is an equality of ratios. 

Q. How many numbers must there be to form a ratio? 

^.•Two. 

Q. How many to form a proportion t 

A. At least) three. 

. « 

To show that there is a proportion between three er jotnte 
Anmben, we write them thus : — 

Melons. Melons. Cents. Cents. 

2 : 10 :: 8 : 40, 

nrhich is read, 2 is to 10 as 8 is to 40 ; or, 2 is the same part of 
LO that 8 is of 40; or, the ratio of 2 to 10 is the same as that of 
3 to 40. 



Q. What is the meaning cf antecedent ? 

A. Goinff before. 

Q. What is %e meanin^^ ofeoneequent t 

A. Following. 

Q. What IS the meaning of couplet ? 

A' Two, or a pair. 

Q, What may both terms of a ratio be called f 

A, A coupkt. 

Q. What may each term of a couplet be called, as 3 to 4. 

A, The 3, beinff first, may be called the an/e* 
:edent ; and the 4, oeing after the 3, the consequent. 

Q. In the followinc; proportion, viz. 2 : 10 : : 8 : 40, which art 
he antecedents, and wnicn are the conseq u ents f 

A. 2 and 8 are the antecedents, and 10 and 
10 the consequents. 

Q. What are the ratios in S : 10 : : 8 r 40? 

Q. In the last proportion, 2 and 40, betnr tiM 6rst and last tenes, 
ire esiled extremes ; and 10 and 8^ beings in tiie middle, are called the 
meema. Also, in the same proportion, we know that the extremes 8 and 
K), moltaplied together, are eqaal to the product of the means, 10 and 
\, multiplied together, thus ; 2 X 40 « 80, and 10 X fi » 80. Let as 
ty to explain the reaaon of this. In the foregohi^ proposition, the first 

«iio, -^, ( B 5,) bem^ equal to the second ratio, ^, ( b=5,) that is, 
he fractional ratios being; ecfbal, it follows, that reducing these frae- 
itf*s to a common denoAmator will make their numerators alike ; thus,. 

)f ■ad^becoaaeff amltt} m doing which, we multiply the M* 
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meratdr 40 (one esdreme) by the dcBominalor 2 (the other extrenm^, 
also the numerator 10 (one mean) by the denominator, 8, (the other 
mean) ; hence the reason of this equality. When, then, any four nup^ 
bers are proportional, what may we learn respectingr the product of Uie 
extremes €uid means ? 

A. That. the product of the extremes will al- 
ways be eqaal to the product of the means. « 



^ Hence, with any three terms of a proportion being £^ven, the 
(burth or absent term may easily be found. Let us take the 
last example : 

Melons. Melons. Cents. Cents. 

: 10 :: 8 : 40 , 

Multiplying together 8 and 10, the two means, makes 80 ; then 80 -i- 40, ' 
(ho known extreme, gives 9, the other extreme required, or first term. 

Again, let us suppose the 10 absent ; the remaining terms are 
Melons. Melons. Cents. Cents. 

By mHltipIytng together 40 and 9, the extremes, we have 80 ; which, divideil 
ly 8^ the known mean, gives 10, the 3d term, or mean, required. Let as ex^ 
amplify this principle more ftilly by a practicid example. 

23. If 10 horses consume 30 bushels of .oats in a week, how 
many bushels will serve 40 horses the same time ? 

lu this example, knowing that the number of bushels eatei^ 
arc in proportion to the number of horses, we writer the propor^ 
tion thus : j 



OPEATION. 
Hones. Horses. Bushels. 
10 : 40 :: 30 

40 



By moltiplving to^ 
getber 40 and 30, tUd 
two means, we navd 
1900, which, divide* 
by the known oxtrcmo 
10, gives 120 ; that is 
190 bushels, for th 
other extreme, or 4t 
term, that was requi; 
ed. Lot us apply tht 
principte of ratio 
finding the 4tb tern 

in this example. The ratio of 10 to 40 is ^ = 4, that is, 40 horses will cox 
same 4 times as many bushels as 10 ; then 4 X 30 ba. = 190 bushels, the 41 
term, or extreme, as before. 



1 0)120 



120 bushels, Ans. 



Q, Wiien any three terms of a proportion are given, what is th 
process of finding the fourth term called ? 

A. The Rule of Three. 
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^ il. How, iben, may il be defined 1 ^ 

A, It is the process of finding, by the help of 
hree given terius, a fourth term, between which 
md the third term there is the same ratio or pro- 
portion as between the second and first terms. 



>PERATION. 
Yds. Yds. $ 

8 : 2 :: 4 
2 




8 


)8 
$1 



It will sometiines be necessary to change the order of the 
erms ; but this may be determined very easily by the nature 
f the question, as will appear by the following example : — 

24. If 8 yards of cloth cost $4, what will 2 yards cost.' 

In this extunplei since S yar(b will cost a leas sum 
than 8 yards, we« write 3 yards for one mean, which 
thus becomes the multiplier, and 8 yards, the kaowii 
extreme, for the divisOr ; Ihr the loss the multiplier, 
and the greater the divisor, the less will be the quo- 
tient ; then. 3x4=:6->8s$l, Jhu, But muki- 
plyinj by tne ratio will be much easier, thus;- the 

ratio of 8 to 2 is ^ = j- ; then, 4 X ^ =: $1« •'<n«.« 

as before 



/ From these illustrations we derive the following 

RULE. 

Q. Which of tlie three given terms do you write for a third term ? 

A. That which is of the same kind with the 
uiswer. 

Q. How do you. write the other two numbers^ when the answer 
«igbt to be greater than the third term ? ^ . ■ 

As I write the greater for a second term, and 
he less for a first term. 

Q. How do you write thbm when the answer ought to be less than 
Ue third term ? 

A, The less for a second term, and the greater 
or a first term. 

Q. What do you do when the first and second terms are not of the 
ame denomination ? 

A. Bring them to the same by Reduction As- 
cending or Descending. 

I Q. What is to bo done when ibe third term consists of more than 
pe denominntiou ? 

; A. Reduce it to the lowest denomination men- 
ioned, by Reduction. 
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Q. How do you proceed in the operatioB 1 

^.'Multiply the second and third terms to* 
gether, and divide their product by the first term ; 
the quotient will be the fourth term, or answer, 
in the same denomination with. the third term. 

Q. How may this process of multiplying and dividing be, in most 
cases, materially shortened '? 

A. By multiplying the third term by the ratio 
of the first and second, expressed either as a frac- 
tion in its lowest terms, or as a, whole number. 

Q. If the result; or fou^Ui term, be not in the denomination requix^, 
what is to be done ? 

A. It may be brought to it by Reduction. 

Q. If there be a remainder in dividing by the first term, or mulli* 
plying by the ratio, what is to be done with it ? 

A. Reduce it to the next lower denomination, 
and divide again, and so on, till it can be reduced 

no more.* 

*- 

* Ax thin rule in commonly divided into direct and 'i«oersr.f it may n(4 be 
ainH:4, for the benefit of some teachers, to explain how thoy may he distin- 
guished ; aito, to give the rule for each. 

The Rule of Three Direct is when more requires more, or less requires lest. 
It tnay be known tiiiis : more required more, when the third term is more than 
the t:r-(t, arid requires tiiu fourth term, or answer, to be more than the second .: 
Hiid loss requires less, when the third term is less than the first, and requires 
tlio fourtii tnrm, or answer, to be less than the second. 

Rule 1. State the quostion, that is, place tlw numbers so that the first and 
third terms ntay be of the same name, and the second tenn of the same name 
with tiio answer, or thing songht. 

3. Bring t!ie first aud Uiird terms to the same denomination, and reduce the 
second term to tlie lowest denumination mentioned in it. 

3. Divide the proiluct of the second and third terms by the first term ; tbff . 
<}uot.icnt will be Uio answer to tbe question, in the same denomination with 
the Recond term, which may be brought into any other denomination required. 

The Rule of Three Inverse is, when more' requires less, or less requiroH 
more, and may be known thus: more requires less, when the third t«rm is 
more than the first, and requires the fourth term, or answer, to bo less than 
tbe socotmI j and less requires more, when the tliird term is less than the first, 
and requires the fourth term to be more than the second. 

RtiLi:. State and reduce the terms as in t>lie Rule of Three Direct : then 
multiply the first and second terms together, and divide their product by tlie 
third term ; the quotient will be the answer, in the same denomination with 
the middle term. 

Mute. — Although the distinction of direct and inverse is frequently made, 
still it is totally useless. Besides, this mode of arranging the 'proportional 
numbers is very erroneous, and evidently calculatn<i to conceal from the view 
of the pupil the true principles of ratio, and, consequently, of proportion, on 
which the solution proceeds. The following example will render the absurdity 
more apparent : 

A certain rich farmer gave 90 sheep for a sideboard ; how many sideboafda 
may be bought for 100 sheep ? 

W sheep : 1 sideboard : : 100 sheep : 5 sidoboards, the 4th term, or Ant 
17 
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* - - . 

More Exercises for the Siecte. 

25. irmO buflhek of wheat cost ||120D, what will 3600 boafa 
eia coBt ? and what ia the ratio of the lat and 2d terms ? 

Perform the foregoing example, and the following, first, witlh 
out finding the ratio ; then, by findi&g the ratio, and multiply- 
ing by it. 

.i. $7200. The ratio, ^^j^ sr= 6 X 1200 s^ $7200; thesame. 

26. How many bushels of wheat may be bought for ^^7200, 
if i)00 bushelff cost $1200 ? Ji, 3600 bushek. Katio, 6 ; then, 
U X 000 ^ 3600 bushels. 

27. If $7200 buy 3600 bushels of wheat, what will GOO bush- 

ris cost? J. $1200. Ratio, J. ' 

2^. If board for 1 year, or 52 weeks, amount to $182, whai 
will 39 weeks come to ? A. $130,50. Ratio, | X 1^ = $1 36,50, 
the same. 

2*j. If 30 bushels of rye may be bought for 120 bushels of 
potatoes, Iiow many bushels of rye may be bought for 600 bush- 
c.U of potatoes ? A. 150 bushels rye. Ratio, 5. 

30. If 4 cwt. 1 qr. of sugar cost $45,20, what will 21 cwt. 1 
qr. cost ? (13rlng 4 cwt. 1 qr., and 21 cwt. 1 qr. into quarters 
first.) A. $226. Ratio, 5. 

*1. jf I buy 60 yards of cloth for $120, what is the cost per 
ynrd ?-2. What is tJie cost per ell Flemish ?-150. What per 
c 11 English ?-250. What per ell French .'-3. A. $0. 

32. Bought 4 tuns of wine for $322,56; what did 1 pipe cost i*- 
4032. \Vhat did 1 hhd. •'-2016. What did 1 tierce .?-1344. 
What did 1 bbl..M008. A, $84. What did 2 quarts cost.'- 
16. What did 3 pints cost ?-12. What did 4 gills costi»-4. 

3o. Bought 6 tuns of wine for $500,50 ; what did 1 pipe cost .' 

A. $41,708-f . 

Z\. W^hen a merchant compounds with his creditors for 40 

cents on the dollar, how much is A's part, to whom he owes 

&2500 ? How much is B's part, to whom he owes $1600 ? 

A, A's, $10C0; B's, ^640. 

35. A, failing in trade, owes the foUowmg sums, viz. to B, 

$1600,60; to C,$500; to D, $750^20; to E, $1000; to F, 

' ^230; and his property , which is wortn no more than $1020,20, 

he gives up to his creditors; how much does he pay on the 

dollar P and what is the amount of loss sustained by all ? 

A, 25 cents on $1 ; and the amount of loss is $3060,60. 

~~*~-*^— ^^■^-~"^~~~^^"^"^"^"^~"^^""~~^"^"~"^^^~'~~~~'~~~~^"^"^""«"'^"""^~-"~~"~~"-^~~"^.""~^^ 

It must appear evident, to every rational mind, that there can be no analosy 

hotweeii 20 sheep and 1 sideboard, or 100 slioep and 5 stdebonnls. With the 

pnmo propqety it may be asked, what ratio or analog tiiure is between sueb 

.heteroi^cous quantities as 3 monkeys and 5 merino ithnwls ; or between 7 lob> 

stcrs and 4ybnrs of music ; the one is equally a? correct as the other. 
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36. Bought 4 tierces of rice, each weighing 7 cvri. 2 qrs. 16 
Ihs. ; what do they come to at $9,35 per cwt. ?-285842. At 
$2JS0 per qr. ?-3057l4. At 10 cenU per pomid .'-34240. 

^.$933,^6 + . 

37. Bought, by estimation, 300 yards of clotii, for $4()0,G0 ; 
but, by actual measurement, there were no more tlian 275 yds 
2 qrs. ; for how much roust I sell the measured yards per yd., 
so as to neitlicr make nor lose .M635. How much must I sell 
20 yds. for, so as to lose notliing?-32711. How much 25 yds. 
2 qrs. P-41707. How much 30 yds. 1 qr. 3 na. .^9782. 

^.$125,835+. 

38. If a staff 6 feet long cast a shade on level ground 9 feet, 
what is tlie height of that steeple whose shade measures at the 
same time 198 feet ? A, 132 feet in height. Ratio, 22. 

' 39. If 3 cwt. 2 qrs. 16 lbs. of sugar cost $51, what will 10 
cwt. 3 qrs. 20 lbs. cost .'-Ratio, 3 X 51 «= 153. What will 21 
cwt. 3 qrs. 12 lbs. P-O, ratio, X 51 =» 306. What will 43 cwt 2 
qrs. 24 lbs. ?-Ratio, 12 ; then, 12 X 51 =^612. A, $1071. 

JV<<Ce. — Tiio folloiviiigf examples may be performed either by aaalysin, or Iqr 
' fi-ifiinjT tSiu ratio, or by tke common rule.* Perhape k %voukl be well to let the 
pupil take his choice. The one by ratio ii recommended. 

40. If $100 gain $6 in a year, how much will $20 gain in 

the same time P-120. Ratio, \, How much will $10 gain ?- 

60. Ratio, iV* How. much will $50 gain .'-3. Ratio, ^. How 
much will $75 gain ?-450. Ratio, }. What will $200 gain ?- 
12. Ratio, 2. How much will $300 gain .'-18. Ratio, 3. How 
much will $500 gain .^-30. Ratio, 5. How much will $8(M) 
gain .!'-48. Ratio, 8. How much will $1000 gain i"-^. Ratio, 
To. How much will $1250 gain ?-75. Ratio, ^. How much 
will $2000 gain .?-120, Ratio, 20. A, $372,30. 

41. If 12 men can build a wall in 20 days, how many can do 
tile same in 5 days } A, 48 men. Ratio, 4. 

42. If 60 men can build a wall in 4 days, how many men can 

do the same in 20 days .' A, 12 men. Ratio^ -|-. 

43. If 4 men can build a wall in 120 days, m how many days 
will 12 men do the same?*40. Will 16 men.?-30. Will 20 
men .^-24. Will 24 men .?-20. ^. 114 days. 

44. If a man pefform a journey in 30 days, by travelling 6 
hours each day, in how many days will ke pcrrorm it by travel- 
ling 10 hours each day ? (10 hours will require a less number 
of days than 6 hours \ that is, the multiplying or 2d term must 

be the smallest.) A. 18 days. Ratio, f x 30 s 18, the same. 

45. If a field will keep 2 (Cows 20 -days, hom long vrill it keep 
5 cows .'-8. Will it keep 8 cows ?-5. Will it keep 10 cows .'- 
4. Will it keep 20 cows .?-2. A. 19 days. 

46. If 60 bushels of graui^ at il per bushel, will pay a debt, 
hov manj bushels, at $1.,50 a bushel, wiJl pay the same ?-40. 
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How maor busiieli at $i;aO ?-^. How many at 60 ceote ?-95.' 
At 50 cents ?-190. At 40 cents ?-i50. At 30 cents ?-aOO. 

^. 635 bushels. . 
47. How much in length that is 6 inches in breadth will make 
a square foot .' (12 inches in length and 12 in breadth make 1 
square foot ; then, G inches in breadth will require more ia 
length ; that is. 6 : 12 : : 12.W04. How many 4 inches ii 
breadth ?-36. How many 8 incnes in breadtli .^-lo. How manj 
IG inches in breadth .'-9. A. 87 inches. 

. 48. If a man's income be $1750^ a year, how much may he 
spend each daj^ to lay up ^00 a year .' A. $3,70. 

49. If 6 shillings make $1, New England currency, how 
much will 4 s. 6 d. make, in federal money i'-,75. Will 2s. 6 d. ?> 

,41|. Willis. 6 d.?-^. Will 3 s. 9 d.?-^. w«. $2,04^. 

50. A merchant bought 26 pipes of wine on 6 months' credit, 
but, by paying ready money, he got it 3 cents a gallon cheaper ; . 
how much did he save by paying ready money .'-w9. $98,28. 

51. Bought 400 yards 2 qrs. of plaid for $406,80, but could 
sell it for no more than $300; what was my loss per ell 
French? .tf. $,40. ^ 

52. If 120 gallons of water, in 1 hour, fall into a cistern con- 
taining 600 gallons, firom which, by 1 pipe, 20 gallons run out 
in 1 hour, And by another 50 gallons, in what time will the cis- 
tern be filled.? A. 12 hours. 

53. A merchant bought 40 pieces of broadcloth, each piece 
containinor 45 yards, at the rate of $6 for 9 yards, and scud it 
again at the rate of $15 for 18 yards ; how much did he make 
in trading .? A: $300. 

54. A borrowed of B $600 for 3 years ; how long ought A tc 
lend B $800 to requite the favor .'-2-3. How long ought he tc 
lend him $900 .?-2. How long $500 ?-3-7-6. How long $1200?- 
1 -6. A. 9 years, 4 mo. 6 days. 

55. A gentleman bought 3 yards of broadcloth IJ yards wide; 
how many yards of flannel, which *s only ] y^.. wide, will line 
tte flame ? 

It is'evident it will take more cloth which is only | yd. wide, 
than if it were Ij^ yd. wide ; hence Ij^ must be the mimlle term. 

A. 6 yds. Ratio, 2. 

56. A regiment of. soldiers, consisting of 800 men, are to be 
clothed, eaim suit containing 4| yds. of cloth, which is 1| yd. 
wide, and lined with flanneil yd. wide ; how many yarda of 
flannel will be sufiicient to line all the suits ? 

A, 8633 yds. 1 qr. 1} na. 



FRACTIONS. 57. If | of a barrel of flour cost -^ of a dollar, 
what will } of a barrel cost? 
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Bf UBbly^, It is plain that, if we knew the price of 1 iMuzeli 
f of a barrel would cost f- as much. If j- of a barrel cost -fig 
of a doUar, f , or 1 barrel, will cost 8 times as much, that is, 

8X1^40X3^ ^^ 
16 16X4 

Or, as 1 is more than }, we may make } the 2d, or ntuHtpf^ 
tng term, as in the foregoing examples, thus r — 

Bbls. Bbli. $ 5 V 3 15 1 . * 

i-.i-.:^. '"'«•'. S!=*S-^F (InTertins * by 

f XLVU., then,^^Y)^^ = tli,Au. 

Or, muttiplying by the ratio, thus -, the ratio of | to } is } -»- 

f s= ^ s=r6, ratio ; thew, -— » — ite f 1|, ^nt. as before. - 

Or, which is obviously the same, hating inverted the Ist, oi 
dividing term, multiply all the fractions together ; that is, pr»> 
oeed as in Division of Fractions, (ITXLVII.) thus, 

-— '^— — = — ss Sli, v3»w., as beioff&. 
1 X 4 X 16 64 /^ *' ' 

The piroil may perform the following examples by either of 
the preceding method?, but the one by analysis is recommend- 
ed, it being me best exercise for the mind. 

58. If 3Tbs. of butter cost f of a dollar, what cost i IIk ? A. $^, 

59. If J of a bushel of wheat cost ifV of a dollar, what will 1 
bushel cost ? A. $^' 

60. If If yds. of cloth cost $tVi what will 1 yd. cost ? A. $i. 

61. At f^ a pound, what will 40 pounds cost? A. $2^. 

62. Iff yd. cost $2^, what will 1 yd. cost.? A. $2,82|. 

63. If 5 of i yd. cost $2, what is it a yard ? A, $5J. 

64. If I of 4 of T^ of $1 buy 20 apples, how many ^^ 
wiU^'ibwy? ^. 487if apples. 

65. If \ 02. of gold be worth |l,50, what is the cost of I o». ? 

Am si ,80. 

66. If 16J yds. wiH make 8 coats, how many yards wiU it take 

lor 1 coat.^* A. 2ig^ yd*. 

67. If ^ oft of a gallon cost f|, what will 5i gallotw cost? 

A, ||)9^* 

68. If 6 yds, cost $5f , what will 14| yds. cost ? A, $13^}. 

69. If i of 5 cwt. of sugar cost $A, what will 40 cwt. cost? 

«a. 8o2y« 

70. Iff yd. of silk cost } of $|, what is the price of 50 yds. ? 

17 * A» ^p314* 
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71. If 1 cwt. of floor coBt J-ff, what will yty cwt. cost ? 

72. If 8 yds. of cloth^ that is 2} yds. wide, will make a cloak, 

how nrach doth, that is only } ya. wide, will make the sainii 

gajrment? 

TIm nanower tha doth, the nora yafda it will take; hence we mftke the 
greater the ■eeond term, thus ; | yd. : S| yds. : : 3 yda. : 10 yds., Ans, 

73. If I lend my friend |06O for } of a year, how much ought 
he to lend me f of a year to requite the favor ^ 

He ought not to lend me to mnch u I lend him, beeaoM X am to keep the 
money longer than he ; therefore, make } the middle term. <A' ^^853|. 

74. If 12 men do a piece of work in 12^ days, how many men 
will do the same in 6| days ? A. 24 men. Ratio, 2. 

75. A merchant, owning } of a vessel, sells -f- of his share for 
((500; what was the whole vessel worth ? 

f of f ^ A»f ; then, as f of the vessel is $500, \ is $250, 

and {, or the whole vessel, is 5 X 250 = $1250. 

Or thus; f of |- : 1 : : 500 : $1250, .4n«., as before. 

76. If li lb. indigo cost $3,84, what will 49,2 lbs. cost at the 
same rate .'* A. $125,952. 

77. If |fi9i buy 59^ yds. of cloth, what will $60 buy ? 

A 120yds. 

78. How many yds. of cloth can I buy for $75}, if 26!;^ yds. 
cost $371 ? A. 535i yds. Ratio, 2. 



COMPQUND PROPORTION, 

If LXXIV. 1. If 40 men, in 10 days, can reap 200 acres 
of grain, how many acres can 14 men reap in 24 days .' 
Sy analysis. Ii 40 men, in 10 days, reap 200 acres, 1 man, 

in the same time, will reap ^ of 200 acres, that is, 5 acres, in 

10 days; and in 1 day he will reap -^ of ^ acres as*^ ss^ an 
acre a day ; then 14 men in 1 day will reap 14 times as much, 
which is 14 X i ==s 7 acres, and m 24 days, 24 times 7 acres, bs 
168 acres, Ans, 

Perform thtf following sums in the same manner. 

2. If 4 men mow 96 acres in 12 days, how many acres eta 
6 men mow in 16 days .' 

Ficrt tfnd how many acres 1 man will mow In 19 days ; then, In 1 day. 

.«. 256aorM. 
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3. IT a family of 8 persons, in 24 months, spend $480, how 
much would l(i persons spend in 8 months ? A. $320. 

4. If a man travel GO miles in 5 days, trayelling 3 hours each 
day, how far will he travel in 10 days, travelling 9 hours each 
day? 

^ of GO = 12, and ^ of 12 = 4 miles, the distance which he- 
travels in 1 hour; then, 4 miles X^ hoursassSGX 10 days as 
360 miles, the Ana. 

It will oftentimes be found Cv^nvenient to make a statement, 
as in Simple Proportion. Take the last example. — In solving 
this question, we found the answer, which is miles, depended 
on tVo circumstances ; the number of days which the man 
travels, and the number of hours he travels each day. 

Let us, in the first place, find how far he would go in 5 days, 
supposing he travelled the same number of hours each day. 
ftne question will then be. 

If a man travel 60 miles in 5 days, how many miles will he travel in 10 days? 
This will give the following proportion, to which, and the next following propor- 
tion, the answers, or fourth terms, are to be-found by the Kule c^ Three j thus, 

5 days : 10 days : : 60 miles : miles ; 
which gives, for the foart^i term, or answer, mO ogles. In tlie next place, we 
will consider the difference in hours ; then the question will be, 

If a man, by travelling 3 hours a day for a certain number of days, travel 190 
miles, how many miles will he travel, in the same number of days, if he travel 
9 hours a day ; which will eive the following proportion : — 

3 hours : 9 Jiours : : 120 miles : miles ; . 
which gives for the fourth terra, or answer, 360 miles. 

In performing the foregoing examples, we^ in the first operation, raultipUed 
60 by 10, anrl divided ths proJuct by 5, inakmg 190. In the next oi>oration, 
we multiplied 120 by 9, and divided the product by 3, making 300, the answer. 
But, which is precisely the same thing, we may multiply the 00 by the product 
of the multipliers, and divide this result by tno product of the divisors ; by 
which process the two stutomcnts may Ue reduced to one ; tbiu, 
5 days : -10 days ) . , en •! •• 

3 hoirs : 9 hours p • «> «n'>es : miles. 

In this example, the product of the muHipliors, or second terms, is 9 X 10'=: 
99 ; and the product of the divisors, or firnt tenus, is 3 X 5=15 : then, (A) X M 
=540(J -^ 15 = 3iO miles, the .««., as before. 

Mhte. — It will be recollected, that the ratio of any two term;i is the secotkl 
divided by the first, expressed either as a fraction, or by its equal whole uuuil>er. 

Or, by comparing the different terms, we see that GO miles 
has the ss^me proportion to the fourth term, or answer, that 5 
days has to 10 days, and that 3 hours has to 9 hours ; hence we 
may abbreviate the process, as in Simple Proportion, by multi- 
plymg the third terms by the ratio of .the other terms, thus : 

TheraUoof 5 to 10 is-^=s2,ahdof3to9isf = 3. But 
multiplying 60 miles by the product of the ratios 2 and 3, that 
is, 6, is the same as multiplying GO by them separately ; tlien, 
6 X ^ B^ 3G0 mOes, Ans., as before. 

Abes. — ^This method, in most cases, will shorten the process very materially, 
and in no case will it be any longer ; for, when the ratios are fractions, niulti- 
nlyinjg the third term by them (according to tlie rule for tlM inultiplicatlon ef 
ftanttoos) will, in fact, be the same proeevs as by tlic other method. 
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Q. From tlie prvcedinif ranarkt, what doM CTompoimd Propotlioa, 
or Double Rttle of Three, appear to be t 

A. It is finding the answer to such questions 
as would require two or more statements in Sim- 
ple Proportion ; or, in other word», it is when the 
relation of the quantity required, to the given 
quantity of the same kind, depends on sevend 
circumstances combined; 

Q. The last questioa was solved by multiplying the third term by 
the product of the ratios of the other terms ; what, then, may the proa- 
net be called, which results from multiplyin|f two or more ratios 
together T 

A. Compound Ratio. 

From the preceding remarks we derive tbe following 

BULB. 

Q. What number do 3;ou make the third term T 

A. That which is of the same kind or denomi- 
natioh with the answer. 

Q. How do you arrang^e all the remaining terms ? 

A, Take any two which are of the same kind, 
and, if the answer ought to be greater than the 
third term, make the greater the second term, and 
the smaller the fir^t ; but, if not, make the less 
the second term, and the greater the first ; then 
take any other two terms of the same kind, and 
arrange them in like manner, and so on till all the 
terms are used ; that is, proceed according to the 
directions for stating in Simple Proportion. 

Q. IJow do you proceed next ? 

A, Multiply the third term by the continued 
product of the second terms, and divide the result 
by the continued product of the first terms ; the 
quotient will be the fourth term, or answer. 

Q. How may the operation, in most cases, be materially shortened ? 

A. By multiplying the third term by the con- 
tinued product of the ratios of the other terms. 
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More Exercises for the SlaU 

1. If 25 men, by workiag 10 hours a day, can dig a trench 
36 feet long, 12 feet broad, and 6 feet deep, m 9 days, how many 
hours a day muat 15 men work, in order to dig a trench 4S feet 
long, 8 feet broad, and 5 feet deep, in 12 daysT 



15 men 

36 length 
12 breadth 
6 depth 
12 days 



25 men 
48 length 

8 breadth 
5 depth 

9 days 



10 hours : hours. 



In this example, the second tonmi, S5x48x8x5X 9,sr439000, UM 
Che firat terms, 15x36xi3X6x 13, = 466560. Then, the third tem, 
10 X 439000, S43SS0O0O -^466660 s 9 h. 15^ m., the fourth term, or Ant. 

Or, by multiplying the third term by the rsftios, thus : the 

ratio of 15 to 25 is f|=« 4, of 36 to 48 is |, of 12 to 8 is f, of 

6 to 5 is I, of 12 to 9 is ^, whose producU, multipUed by the 

.1,; ..,^ .^,5X4x9X5x3xl0h. 6000 <v u tK* 

tmrd term, are ~ r r r t - =rr7r h.sss9 h. 15A m.. 

' 3x3x3X^X4 648 '^ »" > 

Ana.y as before. 

Thb method, it will be perceived, it much shorter then the former. Bnt, 
had we selected terms whose ratios would be whole numbers, the'proeeM 
would have been shorter still, as is the case in the next question. Tho present 
Oixample, however, may be rendered more simple by rejecting equal terms, at 

, *^TT u u . 5x4><:2x5x3Xioh. sxaxJxioh. 

h,irXLI.5thu.,thenttm. -^5^5^.^^- "=3X3X6 "" 

500 . . , 

mss as 9 h. 15f- m., wAw., at before. 

' Let the pupil perform the following examples by the common 
rule of proportion first, then by multiplying by the ratio, and 
lastly by analysis. 

2. If 5 men can build 10 rods of wall in 6 days, how many 
ods can 20 men build in 18 days ? 

*i* this example, the ratios of 5 to 20, and of 6 to 18, are 3 and 
, 'lien, 3 X 4 X i rods = 120 rods, Au. 
CSk «i*-ie by analysis. 1 man will build J of 10 rods, « J|P, 

U^< aays, and in 1 day ^ of -^ « iJ = i ; that is, 1 man will 
1^:.<d ( u^a rod ,n day ; then, 80 men X 18 days X |«» 1^ rods, 
.^ik«., as bejr^re. 

3. IT 4 nren ^c«>«Te $24 ftft 6 days' work, hovr nmch will 8 
men receive for i?. da;^* work ? A, $96. 

4. If 4 men rw^ins $14 for 6 days* work« how many men 
gnKj be hired 12 days M f96 ? A. 8 men. 
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5. If 8 men, in 12 days, receiye ^^, how much will 4 mea 
receiye for 6 days* workP A. $34. 

G. If 8 men receive $96 for 12 days' work, how long may 4 
men be hired for $24 ? Jt. Q days. . 

7. If 9 persons in a family spend $1512 in 1 year (or 12 mo.), 
how much will 3 of the same persons spend iii 4 months ? 

A. $166. 

8. If $2000 will support a garrison of 150 men 3 months, how 
long will $6000 support 4 times as many men ? (The ratios 

are 3 and ^ ; then, 3 X i X 3 mo. = f .) A. 2^ mo. 

9. If $100 gain $6 in 1 year, what will $900 gain in 8 months ? 

j9. $36. 

10. If $100 gain $6 in 1 year, in what time will $900 gain 
$36? j9. 8 months. 

11. If the transportation of 12 cwt. 3 qrs!, for 400 miles, cost 
$57,12, what will the transportation of 10 tons, for 75 miies, 
amount to .^ j9. $168. 

12. An usurer put out $150 at interest, and when it had been 
on interest 8 months, he received for principal and interest, 
$160 ; at what rate per cent, per annum did he receive interest ? 

By cancelling the ratios ^ and ^, the third term will be the 
answer. A. 10 per cent. 

Questions on the foregoing, 

1. What will 2 yds. of cloth cost, at 50 cents (or $|) a 
yard?/ What will 10 yds. ?r What wiU 100 yds. >h? What 
will 5 yds. 5,;What wiU 9 yds. ? ^^^ 

2. At 25 cents (or $|) a yard, what will 4 yds. co8t?| 
What will 12 yds.?.^ What wiU 40 yds.?//. What wiU 300 
yds.?VS 

a At $,33i (or $1), what will 6 yds. cost ? What will 9 
yds.? Will 24 yds.? Will aOO yds.? Will 7 yds.? Will 

4. At $,16f (or $i), what will 12 yds. cost? Will 13 
yds. cost ? Will 14 yds. cost ? Will 25 yds. cost? Wifl 
120 yds.? Will 300 yds.? 

5. At $,12d (or $ J) a yard, what will 16 yds. cost? Will 
96 yds.? Will 97 yds.? WiU 100 yds.? 

6. At $,06i (or $iV). what wiU 33 yds. cost ? Will 66 
yds. ? 

7. What will 4 qts. of molasses cost, at 2 cents a gill? 

8. How many shillings in 4£. ? In 8£. ? In 3£. 5 s.? 

9. How many minutw in 8 hours ? In 12 hours ? 
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10. How many cents is } of a dollar ? Is $^ ? Is $^ ? 
Is$i? Is$i? Is$i? Is$^? I8$t? Is$/7? Is 
$^? Is $1 ? la $ii? Is$|? Is $11? U$^? Is 

1 1. How many pence in 3 s. 9 d. ? In 8 s.' 6d,? 

12. .How many cents in 2 s. ? In 3 s. .^ In 3 s. 9 d. ? 

13. How many cents will buy 3 slates, at 1 s. 9 d. each ? 

14. How many cents are 18 d. ? Are 2 s.6 d. ? Are 5 s. 3 d. ? 

15. What kind of a fraction is I ? Is 14J ? Is 4 of |.? Is 
^? Isf? 

16. What mixed number is equal to -^ ? -^^ ? 

17. How many 5ths in S% ? In 4^ ? 

18. How many pounds in JSjC. ? In f Jj£. ? 

.19. How many potmds and shillings in 10^^£. ? (2^^^* *" 
Is.) In8^ff£.? 

20. How many shillings. in -^ d. ? In -^^ d. ? 

21 . What fraction is equal to | ? ^? 5^ ? 

22. What kind of a-fraction is ^ ? Is 14,3 ? 

23. What will be the cost of 3 books, at $,5' apiece ? At 
♦,25? 

24. What decimal fraction is equal to ^ ? f ? -J ? 

25. Bought ,4 of a bushel of rye at one time ; at another, 
,25 ; and at another, ,35 ; how much did I buy in all ? 

26. How much is f of a shilling? 4s.? (Is. is ^ of 
12d.= 2d.) 4 shilling? 

27. How much is i of ^ ? Is J of i? Is J of -i^? 

28. How much is 3 times 4 ? 3 times i ? 3 times i ? 

29. A man bought i of a barrel of flour for 3 dollars : 
how much was it a barrel? 

30. 3 is I of what numberf 

31. 5 is ^ of what number ? 

32. 10 is i of what number? 

33. 7 is j^ of what number ? 

34. 4 of 6 is 1 of what number ? 

35. i of 12 is -J t)f what number ? 

36. f of 12 is i of what number ? 

37. I of 12 is 4 of what number ? 

l\8. If a man save J of a dollar a day, how many dollars 
cill he save in 16 days ? How manv in 17 days ? In 25 
ys? 
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39. In -^ kow many times 1? 

40. In -V- kow many times 1 ? 

41. In ^ how many times 1 ? 

42. In -^^ how many times 1 ? 

43. William gave away 1 apple and j|, which was t oi an 
he had ; how many had he ? ^,ia 3 times a^ much as } ; 
hence, if lj| is | of a certain number, the number must be 3 
times IJ ; thus l^J- = J ; then J X 3=} = 4J, «^n«. 

44. 3 J is -J of what number? (If 2^ is ^, f, or the num- 
ber, is 5 times as much ; that is, 5 times 21 = ) 11^, .^419. 

4^. If is J of what number ? 

46. If is ^ of what number ? 

47. William gave $,25 for 2,4 yds. of ribbon ; how much 
iras it & yard ? 

48. Divide 3,5 by ,7. Jl. 5. ^ 

49. Divide 3,5 by ,07. A. 50. 

50. Multiply 5 by ,7. A. 3,5. 

51. Multiply 50 by fif7. A, 3,5. 

52. How much wiU i of a peck of salt cost, at $1 a 
bushel ? 

53. How many drams is J of an ounce ? 

54. How much is J of a yard ? 

55. How much is | of a day ? 

56. How much is -^^ of a minute ? 

57. If you pay 6 cents a quart for ale, how much is thatt 
gallon ? ^ 

58. If a mail earn $3 a week, how much is that for each 
working day in a week ? 

59. fir a man travel 6 miles in 2 hours, how far will be 
travel in 16 hours ? * 

60. What is the ratio of 2 to 6? Of6to2? Of9to6? 
Of6to9? OflOtolOO? 

61. If 20 bushels of apples cost $10, what will 5 bushels 
cost ? 

62. What is the ratio of 20 to 5.' 

63. If 6 gallons of water fall into a cistern, containing 12 
gallons, in 1 hour, and 3 gallons leak out in an hour, now 
KXig wUl it take the cistern to be filled ? 

Si. If 4 men, in one day, consume 3 lo^^s of bread, how 
many loaves will 12 men consume in 4 days ? 

€15. If 6 men, in 12 days, reap 18 acres of grain, how 
mny acres will 12 men reap in 4 days? 
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66. What part of 1 oaonth is 15 days ? Is 1 day ? Is SI 
days ? Is 3 days ? Is 5 days ? Is 10 days ? Is 20 days? 

67. What is the interest of $20 for 4 sfionths ? For 10 
months ? For 3 months ? For 1 year 4 months ? 

68. What is the amount of $40 for 2 mo. ? For 5 rac? 
For 10 mo.? For 1 yr. 8 mo.? 

69. What is the interest of $60 for 15 days ? For 10 
days? For 1 day? For 5 days? For 2 mo. 15 days? 
For 4 mo. 10 days ? For 1 yr. 8 mo; 15 days? 

70. What must you p^ a broker, who dves you $20 m 
Boston bills, in exchange ror Providence bifis, at.^ per cent 
commission ?, At | per cent. ? * At 1 per cent ? 

71. What is my demand for selling $600 worth of cotton, 
and guaranlying the pa3^ent,' at 5 per cent commission ? 
At 7 per cent commission ? At 4 per cent ? 

« 72. What is the amount of $1 for 1 yr. 8 mo. ? 
7a What is the amount of $200 for 1 yr. 8 mo. ? 

74. What, then, is the present worth of $220, due 1 yr. 8 
mo. hence ? 

75. What is the present worth of $530, due 1 yr. henc« ? 
What is the discount ? 

76. A merchant, having bought cloth for 50 cents a yard, 
wishes to mark it so as to gain 10 per cent ; what price 
must he put on it? (,50 X 110=;= $,55, ^ns.) What priee 
must he put pn it to gain 4 per cent? -8 per cent ? 20 
per cent P 

77. William bought a sled for $3, and sold it so as to gain 
10 per cent ; what did he get for it ? 

Exercises fen the Slaic 

1. Bought 1 gallon of molnas^ for (^ «^* I quarter of 
flour for $l,12i, 3ib«. of te* <^r $1,05, 3 rard« of flannel for 
$ 87i, and 1 skein of «^^<» H cento j what was the amount 

^ 2 B^ht 144 !*•• of raiiina for $1^' ^^^ waa that a pound ? 
A. $,111 -f ; 




Tk bought 4 h^iSads of molasses for $84, jold 1 hogshead 
for $25, and the remainder 4t the ^Jte of 4 cents a pint; how 
mu^d he make on the who^ ? -^Jl^'^fk 

6. Bought a hogshead of s*^*^; wevhing 12 ewt. 1 qp. 16 lbs., 

18 ,' 
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and sold at one time 2 cwt. 2 qre. 8 lbs., at another, 5 cwt. 15 Ibi., 
and at another, 1 cwt. 3 qrs. } how much remained unsold ? A. 
2 cwt. 3 qrs. 20 lbs. 

7. Multiply I by \. A. f^-. ' 

8. Divide f by \, A. |. 

9. Multiply i by f . A. ^, 

10. Divide \ by |. A. |f = 1 J. 

11. There are 4 pieces of cloth, one containing 8^ yds., anoth- 
er lOJ yds., anotlier 12^ yds., and another 1\ yds. > how many 
yards in the 4 pieces } A. 44 yds. 3 qrs. 3^ na. 

12. What is the difference between J and \^. A, \. Be- 
tween J and \ ? A. ■^, Between J and ^ ? A, y^^. 

13. Reduce f- of a guinea to the fraction of a pound. A. ^ 
. J 4. What is the value of ,003125iC. ? A. 3 qrs. 

15. How much does ,025 make multiplied by ,325 .^-8125. 

By T**Ty ?-6. By Zjhr ?-7675. By 276 ?-69. By 25 io8oo '- 
-6250125. A. 7,6104875. 

16. A farmer sent a load of hay to market, which, with the 
cart, weighed 29 cwt. 3 qrs. 16 lbs. ; the weight of the cart was 
10| cwt. ; what did the hav come to, at $15 a ton ? 

A. $14^357 -f. 

17. A merchant bought sugar in a hogshead, both of which 
weighed 8 cwt. 15 lbs. : the hogshead alone weighed 1 cwt. 1 qr. ; 
what was the cost of the sugar, at 11| cents a pound f A. $8G;?3f . 

The two preceding questions are proper examples in a rule 
usually termed Tare and Trctt. 

18. Bought 50 yards of broadcloth for $160.50, but, not prov- 
ing so good as I expected, I am willing to lose $42 on the sale 
of it 'y what must I demand per ell French ? A. $3,555. 

19. What is my demand for selling 600 bales of cotton, at 
$40| a \Hae,^or Si per cent, commission .?-650125. For 4^ per 
cent. ?-1100a^ For r-^per ceA. .?-171150. For 5§ per cent. ?- 
13141875. ^.^4676,00^....^ 

20. What is the-interest of >paQni 50 for 2 yrs. 6 mo. .?-30075. 
For 5 yrs. 3 mo. IB days .'-63658S:Por 6i mo. P-6516. For 
1 yr. 3 mo. 19 days ?-15e72. A, $1155)£ ^ ' 

^^' ^^''liJ.A^? ^'?'^l^® between theX^ound and simple 
interest of $200 for 1 yr^fimo. ?-36. For 3W 4 mo ?-2967 
For 2 yrs. 6 mo. 15 days ?-l^ ^. j4,85. ^^^ "" ' ' '^^' 

22. What is the amount ofxfin f^^ ^q 3 ^^ 10 days ?- 
9709. For 8 yrs. 9 nio. 9 days P-^q ^ $188,68. ^ 

23. Bought calico for 25 cents a Jw^ ; how must I mark itao 
as to gain 10 per cent, on each yarcH^s, 12 ^^^ ..^ 
15 per cent. P-287. 20 per cent. ?r30. ^. ^^ 1^2 

»4. What is the difference between the discount of |k227 66 
for 2 yrs. 3 mo. J^^/avs, and the interest of the same sum 'for 
tiie same tltne ? A. $«r«^< 
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25. Whioh is the most, the compound interest of ^20 for 5 
yrs., or the discount of the same sum for the some time ? 

A. . Compound interest, by $55,877. 

26. If 300 men, in 6 months, perform a piece of work when 
the days are 12 hours long, how maiiy men will do the same in 
4 months, when the days are^ only 8 hours long ? A. 675 men. 

27. What is the difference of time between April Ist, 182^, 
and June 15th, 1829 f-3,2,14. Between March 19th, 1829, and 
. Augnst 20, 1826 ?>2,6,29. Between July 5, 1800, and February 
16, 1826 ?-25,7,ll. A, 31 yrs., 4 mo., 24 days. 

28. What is the interest of f 120,60, from June 1, 1828, to 
June 16, 1829i»-7537. From May 15, 1824, to August 29, 
1830 .?-45506. From October 10, 1825, to November 1, 1828 .?- 
2213. A, $75,1734-. 



If liXXV. In computing Interest on Notes, 

When a settlement is made within a short time from the date or com- 
^ mencement of interest, it is generally the costom to proceed according to the 
following 

RUI4E. 

Find the amount of the principal, from the time 
the interest commenced to the time of settlement, 
and likewise the amount of each payment, from the 
time it was paid to the time of settlement; then 
deduct the amount of the several payments from 
the amount of the principal. * 

Exercises for the Slaie. 

1. For Telae reeeired, I promise to pay Ruftis Stanly,' or order, Three Hun* 
dred Dollars, wiUi interest. April 1, 18Si5. 

$300 PSTBK MOSELT 

On this note wg^e the following endorsements : — 

Oct; 1, 18S5, received $100 > Timt. 

April 16, 1886, " 6 50 ^ 3, 2, 6, 1, 11, 15, 4. 
Dec. 1, 18B7, " $1S0 ) 

Whatwasdue April 1,1838? ./9ii«. $60,73. 

CALCULATION. 

The first principal on interest from April 1, 1825 $300,00 

Interest to April 1, 1828, (36 mo.). . ...... ^ , 54,00 

Amount of pruicipal ,..* $854,00 

First payment, Oct. 1, 1835 . •• $100,00< <*■ 

Interest to April f, 1823. (90 mo.) 15,00 

Second paymuct, April 16, 182& 50,00 

Interest to April 1, 1828, (23J mo.) 5,87 

Third payment, Deo. 1, 1^27 120,00 

Interest to April 1,1828,(4 mo.) 2,40 

Amount of payments dodacted »>. . .$293,97 

Rfmaias duo, April 1, 1828. .$60,73 
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9. For T^oe reoeired, I pnmiiM to pay Peter Tnuty, or Older, Fivo Boh 
drad DoUan, with inteiert, Joly 1, IdOST 
#500. Sau*» OARSLsse. 

ENDORSEMENTS. 

July 10, laK, ffeeeiTod iaoo ) Tim$, 
iUk. 1,1837, " $40 > 3,15,9,1, 
March 16, 1897. " $390) 6,15,1,4. 
What lemained doe July 16, IBB ? wfea. $75,15. 

3. For value reeeiTed, I promim to pay William Stimpeon, or 4>rder, One 
Thoueand Dollars, with interest. Jan. 16, 1800. 
$1000. FSTBH Cabbfou 

ENDORSEMENTS. 

March 16, 1831, reooiTod $000 ) Tim, 
May 1,1833, » llSOS 3, 1,10, 
July 16,1833, « $180 > 8, Ij^ 6. 
What remainoddiieJan. 16, 1833? .Aw. $303,50. 

Massaohvbstts Rule. 

'^ Compute the interest on the principal sum to 
the first time when a payment was made, which, 
either alone, or together with the preceding pay- 
ments (if any), exceeds the interest then due ; add 
that interest to the principal, and from the sam 
subtract the payment, or the sum of the pay- 
ments, made at that time, and the remainder will 
be a new principal, with which proceed as with 
the first principal, and so on, to the time of set- 
tlement." 

1. For Talue received, I promiie to pay Juon Park, or order, Six Uoadred 
Dollars, with interest. March 1, 1839. 
$600. Stxtber Stimpson. 
ENDORSEMENTS. 

May 1, 1833, recelred 
June 16.1834, « 
Sept. 17, 1835, ** 
Dec 19,1835, " 
Iktarch 1, 1896, " 
Oct. 16, 1837, »* ^-_. . 
What was there doe August 31, 1898 ? JHt, $194,41. 

The principal, $600, on interest from Mareh 1, 1839 ^ $600,00 

Interest to M(ur 1, 1833, (14 mo.}....... ^00 




7Yh#. 
I, 9. 1,1,15,1, 
8,15, 1,7, 
15, 10, 15. 



,,,,, , $64S^ 

Payment, May 1 , 1833, a sum greater than the inteieat.. SM)0,QO 

One May 1, 1893, fonninf a new piineipal ••... , $449^ 

Interest on $4fi, from mkj 1, 1893, to June 16, 1894, (]d| mo.) 98^88 

Amount, earsied forward $471^ 
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Amount, brought forward $471 183 

Payment, Juno 16, 1894, a ram greater than the interest then due. ..... 80,00 

Due June 16, 1P14, forming a new princpal • $381,83 

Interest on 939J,83, ftom June 16, 1894, to March 1, 1836, (90^ mo.). . . 40,10 

$431,99 

Payment, a sum len than the interest «hen due $ 13 

Payment, a sum less than the interest then due $ 15 

Payment, a sum greater than the intereafc then due $100 

Due March 1, 1836, formii^ a new principal ^....$^104,99 

tntorest on $3(Vt^, fVom March 1, 18S6, to. Oct. 16, 1807, (19| mo.) . . . 29,73 

Amount « : $334,73 

Payment, Oct. 16, 18S7, a sum greater than the interest then due 150,00 

Due Oet« 16,1807, forming a new principal , $184,73 

Interest on $184,72, from Oct. 16, 1837, to August 31, 1838, being the 
time of settlement, (10| mo.) 9^59' 

Balance due Aug. 31, 1898 ^, $194,41 

S. For value received, I promise to pay Asher L. Smith, or order, Nine Hun- 
dred Dollars, with interest. June 16, InM). 
$900. W11XIA.M Morris 
' ENDORSEMENTS. 

July 1, 1821, received $150 1 Time. 

Sept. 16, 1899, " $.90 1,15,1, 

Dee. 10, 1824, " $ 10 1 3, 15, 3, 

June 1,1835, " $ 30 f 11, 1,6, 

Aug. 16, 1835, " $200 15, 1, 6 

March 1, 1897, " $300 J 

What remained due Sept. 1, 1898? jSiu. $483,07. 

Connecticut Rule. 

&tabUshed by the Supreme Court of the State of Connocticut in 1804. 

'* Compute the interest to the time of the first 
payment ; if that be one year or more from the 
time the Interest commenced, add it to the prin- 
cipal, and deduct the payment from the sum total. 
If ihere be after payments made, compute the in- 
terest on the balance due to the ne«t. payment, 
and then deduct the payment as above ; and, in 
like manner, from one payment to another, till all 
the payments are absorbed ; provided the time 
between one payment and another be one year or 
more. But if any payments be made before one 
year's interest hath accrued, then compute the 

• 18 • 
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interest on the principal sum due on the obliga- 
tion, for one year, add it to the principal, and 
compute the interest on the sum paid, from the 
time it was paid up to the end of the year ; add 
it to the sum paid, and deduct that sum from the 
principal and interest, added as above.* 

"If any payment? be made of a less sum than 
the interest arisen at the time of such payment, 
no interest is to be computed, but only on the 
principal sum for any period." 

1. For value received, I prumise to pay Pctor Trusty, or order, Ono Tboa 
•and Doilarii, with intcrost. June 16, 1834. 
$10J0. Jaues Patwcix. 
. ENDOaSEMENl'S. 

July 1, 1835, recoivod $250 ) THwe. 

Aug. 16, 1826, " ' < " - 

Dec. 1, 1823, " 
Feb. 16, J828. " 



ftl57( I, 15, . 1, 1, 15, 
I 87 f 1, 8, 15, 6, 
$218) 6,10. 



What was due Aug^ust 26, 1828? Jins. $507,86. 

$1000,00 principal of the note. 

62,50 interest to July 1, 1825, (12^ montlw.) 

$1062,50 amount. 
2^,00 Ist payment deducted. 

$8]2,.'i0 due July 1, 1825. 

54,84 interest to August 16, 1896, (13^ months.) 



$867,34 amount. 
157,00 2d payment deducted. 



$710,34 due August 16, 182G. 
4S,62 interest for 1 year. 



$752,96 

on «j ( amount of 3d payment to AuguSl 16, 18S7 (the end 
^*^ \ of the year), being 84 montlis. 



$669,27 due August 16, 1627. 
19,86 interest to February 16, 1838, (6 months.) 

$682,13 amount. 
218,00 4th payment. 

$464,13 due February 16, 1828. 

14,69 interest to August 36, 1828, (6| months.) 



$478,82 due August 26, 1806, the time of settlement. 



* If a year does not extend beyond the time of payment ; but if it does, thea 
find the amount of the principal, remaining unpaid, up to the time of settkn- 
ment, likewise the amount of the payment or payments from the time they were 
paid to the time of settlement, and deduct the tuin of these MTera] amouota 
firom thtt tmount of tho ^vhaciiMiI 
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52. For Taluo roceived, I promise to pay John P. Smith, or order, Eight Hun- 
dred and Seventy-five Dollar*, with interest. January 10, 1881. 
9875. Harkt Thomsoiv 

ENDORSEMENTS. 

Aag. 10, 1804, received ft360 \ Time. 

Dec. 16, 1825, ** KOO (3, 7, 1, 4, 6, 1, Si, 
March 1, 1826^ ** $50 f 6, 15, 1, 2. 
July 1, 1827, " $150) 
What was duo September 1, 1898 f Jtn*. $447. 



1[ LiXXVI. Practice in Compound NuMBERis 

Operations in compound numbon, as pounds, shillings. Tor instance, may b* 
«hortenod by taking aliquot parts, as in Practice of Federal Money, IT XXVIII. 

1. What is the cost of 28 bushels of salt, at 10 s. a bushel ? 

In this eyunpic, IDs. =r \£, ; then, i^ of 98 bifthels is the cost in pounds, 
thus, 28 -s- 2 = 14£., w2nj. 

2. What will 40 bushels of wheat cost, at 5 s. zz: ^JC. a 
bushel.^ Atl08.=zi'£.? At 4 s. =r -J£. .? AtlB.z=i-^£.? 

I. Hence, when the price is an aliquot, or even, 
part of a pound, we divide the tiumber of gallons, 
yards, &c. by this aliquot part, as in IT XXVIII. 

Exercises for the Slate. 

1. \Vhat will 8640 yds. of cloth cost, at 10 s. = iJC. a yd. ?- 
4320. At 6 8. 8 d. = ^£. P-2880. At 5 s. = i£. .?-21G0. At 

4 8. = i£. ?-1728. At 3 8. 4 d. = i£. ?-1440. At 2 s. 6 d. =« 

^£.^-1680. At Is. 8d.=TV£.?-720. At 1 s. 4 d. = iV^S. ?- 

576. At 1 8. 3 d. == ^£. .?-540. At 1 s. = .Jjy£. P-432. At 

10 d. = 2% = 2^^- ?-^0. At 8 d. == ->^xf£. ?-288. At 5 d. =a 

^£.?-180. At2^d.=^de.?-90. ,^. 16794je. 

JVi/ts. — The aliquot parts of a pound, in tlic following examples, may oo 
found in tiie former examples. 

2. What cost 20 gallons of brandy, at 6 s. 8 d. per gallon .^- 
6,13,4. 

3. What cost 8 yds. of broadcloth, at 10 s. per yard?-4. 

4. What cost 2o bushels of rye, at 5 s. per bushel .^-6,5. 

5. What cost 30 bushels of oats, at 2 s. 6 d. per bushel ?-3|1d. 
jins. 20£. Ida. 4 d. 



A 



SIS 
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€. Whst wiH 51 bbls. of cider cost^ at 7 s. G d. per bbl. r 

19£. 15 1. s^eoBt, at 5 ». per bbl. 
6£. 7i.6d.=o<wt,atSi. 6d.perb(»I. 

wAi#. 19£. 2>. 6d =c(Mt,at7s. 6d. perbbl 
• Or, 

St. S'(T,att(of5>.> then^ ^ ) ]S£. 158. = cost, at 5s. per bfaf. 

6£. 7 s. 6d. = oost,at2g. 6d. perbU. 

wAw. 19£. 2s. 6d. =coBtyat7s. 6d. per bU. 

II. Hence, when the price is not an aliquot 
part of l£., we may first find what is the greatest 
even part, and then take parts of this part, and so 
on, for several times. 

7. What will 20 yds. of doth cost, at 12a. 6d. per yard ?-12,10. 
8: What will 40 yards of cloth cost, at 15 s. per yard ?-30, 

9. What will 36 bu^els of com cost, at 78. 6 d. per bushef?^ 
13,10. 

10. What cost 12 bbls. of ale, at 17 s. 6 d. per bbl.?-lO,10. 

Ji. 66£. 10 o. 

11. What will 5 cwt. 3 qrs.21 lbs. of sugar cost, at $9,60 per 
cwt? ' 



1 qr. =3 

14 lbs. = 

711^.= 



S'q^. s:;|^cwt. 



ofSqrs. ; tben, 
of 1 qr. ; then, 
of 14 lbs. j then, 



5 

48,00: 

4,80: 

2,40: 

li20: 

,60: 



: cost of 5 cwt. 
: cost of 2 qrs. 
: cost of 1 qr. 
cost of 14 lbs. 
cost of 7 lbs. 



Jhu, $57(00 =s cost of 5 cwt. 3 qrs. 31 lbs. 



12. At $2,50 per yard,, what will 5 y^* aars. of bnoadtloth- 
cost .M375. Wtiat will 4 yds, 1 qr. cost P-10625.. Will & ydflU 
5»s.?-1687a ^ns, $41,S>. 

13. 5 cwt. 3 qrs. 16 lbs., at $4,20 per ewt. P-2475, 

14. 3 cwt. 1 qr. 7 lbs., at $3,60 per owt. .M1925» 

15. 4 yds. 2 qrs., at $2,10 per yd. i>>945. 

16. 4 gals. 2 qts., at $3,40 per gal. ?-1^30. ^. $61,425. 
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FJELiLtOWSHIP. y 

H LiXXVII. 1. Two boys, William and Thomas, 
trading with marbles, in company, gained 80 cents ; William 
owned I of the marbles, and Thomas | ; what was each 
one's part of the gain? ^ 

2. James and Ilufus, owning a sled, in company, sold it 
for $3 more than it cost, that is, $3 gain ; Rufus owned § 
of it, and James ^ ; what was each one's share of the gain? 



Q. What is the Rule of Fellowship ? 

A^ When men are trading in company, it as- 
certains the gain or loss to be shared by each. 

Q. What is called Stock, or Capital ? 

A, The money advanced or put in trade. 

Q. What is called I>fyiD£!fD ? 

A. The gain or loss to be shared by each. 



1 . Three men, A, B, and C, traded in company ; A put in 
$200, B $400, and U $600 ; they gained $300 : what was each 
man's share of the gain ? 

In this example, it is oyident, tlmt B ought to have twice as much of the 
gain as A, for his stock is twice as much, and C 3 times as much as A ; that Is, 
oach maA's gain or loss oacht to have the same relation to the whole gain or 
loss, as the mone^ he put in has to the money thojr all put in. The ssme prin- 
ciple will apply m all eases in which a number is to be divided into parts, 
which shall ^ave a given relation, or ratio, to each other, as the dividing a 
bankrupt's estate among his creditors, apportioning taxes, &c. 

Hence, from the foregoing example, we derive the following 
proportions : 

A's stock, $200^ $ $ $ $ 

B's stock, $400 I 1200 : 200 : : 300 : 50, A's gain. 
C's stock, $600 r 1200 : 400 ~" ----- 
Whole stock, $1200 J 1200 : 600 

By ratios. These are -j^^, -^^rfV, tWjt* ==hhi; then, 
300 X i, that is, i of $300, = $50, A's ; i of $300 r» $100, B's, 
and li of $300 » $150, C's gain. 

Or, by analysis. If $1200 stock gain $300, then $1 stock 

will gain ysVu of $300, = -^J^ = $i' Now, if $1 gain $i, 
then i of $200, A's stock, = $50, A's gain; 4 of $100, Fa 
stock, = $100, B's gain; and i of $600, C^s stock, s: $150, C's 
gain. 



300 : 100, B'sgaia. 
300 : 150, C-s gain. 
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Thia last method will geYierally be found the ihorteBt. acd best adapted to 
bosinesi ; eapeciallv when there are several statementSi n which aU tne firat 
ianns are alike, and all the third terms are alike. 

Proof. It ia pl&in, tliat, if the work be rL|rht, the amount of 
die shares of the gain or loss must be equal to the whole cradn 
or loss ; thus, in the last example, A's is $50 -|- B's $1(W -|- 
C*s $150=;: 1(300, the whoU gain. 



Q. What, then, is the Rule ? 

A. As the whole stock : to each man's stock : : 
the whole gain : to each man^s gain. 



2. Three merchants, A, B, and C, cniined, by trading in com- 
panj, $200; A's stock was $150, B's $2^, and G's $409; 
what was the gain on $1, aad what was each man's share of 
the gain ? Ji. The gain on $1 is $^ ; then, i of $150 == $37,50, 
A's; i of $250 = |62,50, B's ; and 4 of ftlOO » $100, C's. 

3. A, B, and C^lreight a ship wim 270 tons; A shipped on 
board 96 tons, B 72, and C 102 ; in a storm, the seamen were 
obliged to Uurow 90 tons overboard ; what was the loss on 1 
ton r and how many tons did each lose ? ^. The loss on 1 ton 
is I of a ton ; A's, 32 ; B's,24; C's, 34. 

4. A and B trade in company, with a joint capital of $600 ; 
A put in $350,50, and B $219,50, and, hy trading, they gained 
$120 : what is the gain on $1 , and what is each person's share 

of the gain? Jins. $i; A's, |70,10; B's, $49,90. 

5. A ship, valued at $25200, was lost at sea, of which ^ be- 
longed to A, ^ to B, and the remainder to C : what is the loss 
on $1? and how much will each man sustain, supposing $18000 

of her to be ensured.' Ms. 3 > A's, $2400; B's, $3600, and 
C's, $1200. ' T ' 

Penorm the following examples, in the same manner, bj 
finding how much it is tor |(1, or nnity. 

6. A detachment, consisting of 5 companies, was sent into a 
garrison, in which the duty required 2^ men a day : the first 
company consisted of 162 men ; the second, 153 ; the third, 144 ? 
the fourth, 117 ; and the fifth, 108 ; how many men must each 
company mnllsh, in proportion to the whole number of men ? 
'A, The proportion n>r 1 man is | ; then, ^ of 162 ss54, first' 
eompany; the second, 51 : the third, 48; the fourth, 39-; and the 
fifth, 36 men. 

7. Two men, A and B, traded in company, with a joint capi- 
tal of $1000 : they gained 400, of which A took $2(00. and B 
the remainder : what was each nerson's stock ? Ans. $1 gain 
wtQfut— 2| i9tock : A's, $750 ; B's, $^. 
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8. Divide |^1090 between 4 persons, so that their riMire» may 
be ta each other as 1, 2, 3, 4. A. $100, $200, $300, $400. 

9. A bankrupt is indebted to A ^^, to B $1000, ta C $1200, 
to D $420, to £ $85, to F $40, and to G $20; his whole estate i« 
worth no more than $1557,50 : what will be each creditor's part 
of the property ? 

In adjusting claims of this nature, it is the general i>iactice 
to find how much the debtor pays on $1, which is, in this case, 

f^. A, A, $175; B, $500; 0, $600; D, $210; £, $42,50; 
r $20 ; G, $10. 

10. A weauthj merchant, at his death, left an estate of 
$30000, to be divided among his 5 children, in such a manner 
that their shares shall be to each other as their ages, which « 
are 7, 10, 12, 15, 16 years ; what was the share of each .^ 

Ans, $3500, $5000, $6000, $7500,j^000. 

11. A and B invest equal sums m trade, and clear $^) of 
which A is to have 8 shares, because he spent all his> time in 
managing the concerns, and B, only 3 shares : what is each 
man's gain P and how much is A allowed for his trouble ? Ans. * 
$160 ; A's share, $100 for his trouble ; $60, B's share. 

12. If a town raise a tax of $1920, and all the property in 

town be valued at $64000, what will that be on $1 P and what 

will be A's tax, whose property is valued at $1200 ^ Ans. $,03 

on a dollar ; A's tax, $36. 

In assessing taxes, wo mast first make an inventory of all the property, both 
real and personal, of the whole town, and also of each individual who is to bo 
taxed ; and, as the wholo number of polls are rated at so much each, the tax 
on all the polls must first be taken out from the whole tax, and the remainder 
is to bo assessed on the property. Then, to find how much any individual 
mUst be taxed for his property, we need only find how much the remainder of 
the whole tax is on $1, and multiply his inventory by it. 

JVote. — In some states, taxes are assessed only on the real and personal estate ^ 
of the inhabitants, no poll taxes being allowed. 

13. A certain town is taxed $2140 ; the whole property of 

the town is valued at $500000 ; there are 200 polls, which are 

taxed $,70 each ; A's property is valued at $1400, and he pays 

' for 2 polls : 

ft Polls. $ ets. ' Polls. 



C's, at 1200, pays for 2 
D's, « 1265, " " 1 
E's, « 2125, " " 3 
F's, « 3621, " " 2 



H's, at 825,50, pays for 3 ; 
I's, " 800,40, « "2; 
J's, « 375,25, « « 1 ; 
K's, " 265,30, ^* " 2. 



What will be the tax on $1 ? and what will be A's tax ? 

200 polls X $)70 = $140, amount of the poll taxes ; and 
$2140 — $140 = ^^00, which is to be assessed on the property.. 
$500000 : $2000 :: $1 : $,04, tax on $1. Then, to fin4 A's 
tax, his inventory being $1400, we proceed tlius : — 

fl400x$,04=f56 
polls at $,70 =$ 1,40 

$57y40, A's whole tax, A7is. 
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What will be C's tax ?-4940. What J)'s ?-6130. WhatE'»r 
8710. What F'8?-14C24. What H'8?-3512. What I'b ?- 
334160. What J's.?-1571. What K'8?-12012. 

Jins. $430,298 



COMPOUND FELLOWSHIP. 

If LXX VIII* 1. Two men hired a pasture for fi9 ; A 
pat in 2 oxen for 6 months, and B 3 oxen for 5 months ; what 
ought each to pay for the pasture ? 

2 oxen for 6 months is the same as (2 X 6 =) 12 oxen for 1 
month ; and 3 oxen for 5 months is the same as (3 X ^ =) 1«> 
oxen for 1 month. 

The shares of A and B are the same as if A had put in 12 
oxen, an4 B 15, for 1 month each ; hence the relation tif 12 to 
15 is the same as in Simple Fellowship, thus, 
2 X 6 = 12 > 

3X5 = 15>27 : la : : 9 : $4, A*s. 
2^527 : 15 :: 9 : $5, B's. 



Q. How, then, does Compound differ from Simple Fellowship ? 

A, Compound regards time, Simple does not. 

Q. From, the preceding example, what appears to be tlie 

RUL.E1 

A. Multiply each man's stock by the time it is 
continued in trade. 

Then, As the sum of the products : each man's 
product : : the whole gain or loss : each man's 
gain or loss. 

More Exercises for the Slate. 

2. Three merchants, A, B, and C, enter into partnership; 
A puts in $60 for 4 mo., B $50 for 10 mo., and C $80 for 12 
mo. ; but by misfortune tliey lose $50 : how much loss must 
each man sustain ? ^ C A's, $7,058-f-. 

^ns. < B's, $14,705-f-. 
i C's, $28,235+. 

3. Three butchers hire a pasture for $48 ; A puts in 80 sheop 
for 4 mo., B 60 sheep for 2 mo., and C 72 sheep for 5 mo. ; 
what share of the rent must each man pay ? . C A^s, $1^,20. 

^ng. I B's, $ 7,20. 
C ^, $21 ,60. 
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4. Two merclianis entered into partnership for 16 mo. ; A at 
first put in stock to the amount of ^^600. and, at the end of 9 
months, put in $100 more ; B. put in at first $750, and, at the 
expiration of 6 months,' tdok out $250 ; with this stock they '' 
gained $386 } what was each man's, part ? ^ C A's, $200,797. 

* \ B's, $185,202. 

5. On the j^rst of January, A began trade with $760, and, qn 
the first of February following, he took in B with $540 ; on tlie 
first of June followmg, he took in C with $800 ; at the end of 
the vear, they found they had gained $872: what ¥ras each 
man s jiharc of the gain } 

Aas. A's share, $384,929; B's, $250,71 ; C's, $236,30. 
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If LiXXIX, SQUARE MEASURE. 
Q. What are your ideas of a Square ? ^ 

A. It is any thing wtiich is as 
long as it is wide. 

Q. What kind of a fig:ure does this on ibe rig^ht 
appear to be ? 

-4. A square figure. 

Q. Why ? 

A, Because the side AB is as 
long as the side BC. 

Q. How many sides has this figure, and what is their leng^ih T 
Q. How many equal corners has it ? 

A, Four. 

Q. What are these comers gfencrnlly called"? 

A. Angles. 

Q. Flow, then, would you describe a Square figure ? 

A. It has four equal sides, and four equal 
angles. 

Q. In the above figure, if each side be 1 fool in length, what ought 
it to be called ? 

A. 1 square foot. -* 

19 
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Q. If tb« w6m of a sqaare be each 1 yafd in A 3 f««t = ^ ytxd. B 
length, as in the figure on the right, what ought 
it to be called 1 *p 

A, I square yard. t 

Q. In this square, I perceive there are several 'Jj 
smaller squares contained in the larger, [f you J] 
count all ine smaller squares, allowing each one § 
to be I foot, how many square feet or square ^ 
yards will they make 7 

Q.Whyt . DC 

A. Because there are 9 small squares, each con- 
taining 1 sq. ft., which make 9 sq. ft.,i. e., 1 sq. yd. 

Q. How many square feet, then, make 1 square yard ? 

A. 9. 

Q. If we multiply 3 feet (the length of! side) by the width, 3 feet, 
makine 9, the same result is produced as before. What, then, will 
multiplying the length of any square by the breadth, or the length into 
itself, give ? 

A. The square feet, square inches, &c., con- 
tained in the figure. 

Q. How many square inches in a figure 2 inches long and 2 inches 
wide ? 

A. 2x2 = 4. 

Q. How many in a figure 4 inches Ion? and 4 inches wide t 12 
inches square, that is, Iz inches long, and 12 inches wide ? 8 inches 
square ? 6 inches square ? 20 inches square t 30 inches square ? 

Q. How many square feet in a figure 1 foot, or 12 inches, square T 

A. 1 square foot. 

Q. How many square inches in 1 square foot ? and why 7 

A. 144 sq. in. ; because 12 in. X 12 in. = 144. 

Q. How many square feet in 1 square yard 7 and why ? 

A. 9 sq. ft. ; because 3 ft. X 3 ft. = 9. 

Q. How many square yards in 1 square rod ? and why ? 

A. 30J sq. yds. ; because 5J yds. X 5J yds. 
= 30i. 

How many square feet in 1 square rod ? and why Y 

A. 272^ sq. ft. ; because 16^ ft. (the number 
of feet in 1 rod in length) X 16$ ft. = 272i. 

Q. This figure on the right A B 

is called a rarallelc^am : 
what,then, are your ideas of a 
Parallelogram ? 

A. That it is a 
figure which is long- p 
er than it is wide. 
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jQ, We sec bv this figaiefthat tliere are two kinds ofParallelo- 
^nmSf viz. ABOD and ABEF. By inspecting these they will be 
tound to be equal : how, then, may a Farallelogram be defined ? 

A. It is ti figure which has its opposite sides of 
equal length, and its opposite angles equal. 

Q. IC this figure had been square, and each side 2 feet in length, it 
is plain that it would have «ontainea 4 square feet ; but, allowing the 
longest side to be 2 feet, and the shortest side only 1 foot, it win, of 
course, contain but ^ as many square feel: bow many, then, does it 
contain ? 

A. 2 ft. (length) X 1 ft. (breadth) = 2 sq. ft. 

Q. If a figure 1 inch in breadth and 1 inch in lenrth contains 1 
square inch, how many square inches will a figure 1 inch wide and 2 
inches lon^ contain ? 3 inches long ? 4 inches long ? 8 inches long ? 
12 inches long 7 20 inches long ? 

Q. .If a figure 1 foot wide and 1 foot long contains 1 square foot, 
how many square feet will a figure 1 foot wide and 2 feet long contain f 
3 feet long ? 4 feet long ? 8 feet long ? 10 feet long T 

Q. ' How, then, do you proceed to find the square feet, inches, &e. 
of a square or parallelogram ? 

A. Multiply the length by the breadth. 

1. How many square feet in a room 10 feet long and 2 
feet^vide? (10x2=^ sq. ft-* •^ns.) In a room 8 feet 
wide and 12 feet long ? ^ feet long ? 

2. How many square rods in a piece of land 4 rods wide 
and 8 rods long ? 10 rods loxifif ? 11 rods long ? 12 rods 
long ? 10 ro£ long and 4 ro£ wide ? 

Q. When a piece of land, in any dupe, contains 40 square rods, 
what is it called ? 

.A. 1 rood. 

3. How many square reds in a piece of land 40 rods long 
and 2 rods wide ? 4 rods wide? 

« 

Q. When a piece of landyW any shape, contains 160 square rods, 
what is it called 7 

A. 1 acre. 



4. How many square rods in a piece of land 20 rods long 
and 2 rods wide? How many such pieces will make an 
acre, or 160 square rods? 

5. How wide must a piece of land be, which is 80 rods 
lonff, to make an acre ? 40 rods long ? 20 rods loQg ? 

oi How many square feet of boards are contained in the 
floor of a room 10 feet square ? 20 feet square ? 10 feet 
wide and 20 feet long ? 20 feet wide and 30 feet long ? 
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7. How many square yards in a fi^re 3 feet long and 3 
feet wide ? 6 feet square ? 10 feet long and 9 feet wide F 
6 feet long and 2 feet wide? (2 X 6 = 12 — 9= 1* yds. 



Ans.) In a figure 10 feetlon^ and 4 wide? A, 4f yds. 
8. How many square yards m 9 square feet ? In 108 ? 
72? In 99? In 27?, In 80? In 37? 



In 
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Q. How, then, must square feet, square inches, &c. be diFided ? 

A. Square inches by square inches, square feet 
by square feet, &c. 

5 square miles.- 
Q. We are now prepared to an- 
swer that interesting question which 
occurs in Geography, viz. the differ- 
' ence between miles square and square 
miles. The figures on the right are 
introduced for the purpose of its illus- 
tration. Examine them attentively; 
then tell me, for instance, What is tne 
difference between 5 square miles and 
5 miles square ? 

A. 5 square miles 
means 5 miles in length and 
only 1 in breadth ; but 5 
miles square means 5 miles 
in length and 5 miles in 
bread th> making 5^ times as many miles as only 1 
in breadth ; that is, 25 square miles. 

From these illustrations we derive tiie following general 

RULE. 

Q. How do you proceed to find the contents of a Square or 
Parallelogram ? 

A. Multiply the length by the breadth. 

Exercises for the Slate, 

1. In a room 16 feet long and 11 feet wide, how many square 
feet.? Ji. 176. 

2. How maoT acres in a piece of land 560 rods long and 32 
rods wide ? 5w X 32 = 112 square acres, ^ns. 

The pu})il jRiust recollect that square inches must be divided 
by square inches, square yards by square yards, &c. 

3. How many acres in a piece of land 370 rods wide and 426 
rods long ? Ji. 985 acres, 20 rods. 
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r 

4. How many rods long must a piece of land be, which is 80 
rods wide, to make 1 acre ?-2. How many rods wide to maktf 
4 acres ?-S. How many rods wide to make 200 acres P-400. 
,i. 410 rods. 

5. How many square feet of boards are contained in the floor 
_f a room 40 ft. 6 in. lone and 10 ft. 3 in. wide ? (Reduce the 
inches to the decimal of a loot.) 4* 415,125 H.^s 415^ feet. 

6. How many acres are contained in the road frqm Boston 
to Providence, allowing the chstance fo' |^ 40- mileir, and the 
aTera^ width of the roim 4 rods.^ A, 820^ acres. 

7. How many square feet are contained in a board 12 inches 
long and 12 inches wide P^l. 12 inches wide and 24 inches 
long ?-2. 3 feet long ?-3. 20 feet long ?-20. A. 26 feet. 

J^. How many square feet in a board 1 fl. 6 in. wide and 18 
ft. 9 in. long ? J. 23,125 ft = 28 J feet. 

J-9. How mannr varira of carpeting, that is 1^ yd. wide, will 
coyer a floor 21 n. 3 in. Ions: and 13 it. 6 itr. wide ? 



Ji. 25^ yards. 



VlO. How many feet of boards will it take to cover the'walli 
of a house 30 ft. 6 in. wide, 40 ft. 9 in. long, and 20 ft. high ? 
and What will they come to, at $10 per 1000 feet ? Jt. 2850 feet } 
cost $2^. 

ll^How many shingles will it take to cover the roof of a 
bam 40 feet lone, allowing tlie length of tlie rafters to be 16 
ft. 6 in., and 6 shingles to cover 1 square foot.^ what will they 
cost, at 1^1,25 per 1000.^ M. 7920 shingles; cost, $9,90. 

12. What will a lot of land, 300 rods wide and 600 rods long 
come to, at $15 an acre ? A. $16875. 

13. What will a lot of land, 1 mile square, come to, at $20,75 
per acre.? A, $13280. 



IT liXXX* SOLID, OR CUBIC MEASURE. 

Q. When a block is 1 inch long, 1 inch thick, and 1 inch wide, how 
many solid inches is it said to contain ? 

A. 1 solid or cubic inch. 

Q. How many solid feet does a block, that is 1 foot long, 1 foot 
thick, and 1 foot wide, contain 7 

A. 1 solid or cubic foot. 

€^. If a block 1 foot thick, 1 foot wide, afod 1 foot lonj^, contains 
1 solid foot, bow many solid feet does sneb a block that is 2 feet Ions 
contain? 3 feet long? 5 feet long? 10 feet long? ^ feet long 7 
SO feet long ? 

Q. How many solid feet does >lQck 2 feet long, 2 feet thick, and 
1 foot wide, contain ? 2 feet wide ? 3 feet wide ? 

Q. How many solid inches does a block 3 inches long, 2 iflciiet 
wide, and 1 inch thick, contain ? 2 inches thick ? 4 inches thick!? 10 
inches thick ? 

19* 
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Q. How, iheo, would you proceed, to fipd how mauy solid teet, 
inches, &c. are contained in^a solid body 1 

A. Multiply the length, breadth and depth to- 
gether. 

1. How many 8<^d feet in a block 4 feet thick, 2 feet 
wide, and 5 feet Ion?? ^na. 4 X ^ X 5 = 40 solid feet. 

2. How many soud or cubic feet in a block 12 inches 
long, 12 inches wide, and 12 inches thick ? A, 1 solid foot 

Q, When a load of wood contains 128 solid feet, what is it 

called ? 

A. I cord. 

3. How many solid feet in a pile of wood 8 feet long, 4 
feet wide, and 4 feet high? A. 128, = 1 cord. How many 
cords of wood in a pile 8 feet long, 4 feet wide, and 8 feet 
high ? A. 256 solid feet, = 2 cords. 

• _^ 

Q. In common language, we say of a load of wood brought to 
market, if it is 8 feet long, 4 teet high, and 4 feet wide, that it is a cord, 
or it contains 8 feet of wood. But this would make 128 solid feet ; 
what, then, is to be understood by saying of such a load of wood, that 
it contains 8 feet of wood ? or, in common language, *' there is 8 
feet of it"? 

A. As 16 solid feet, in any form, are i of 12d 
feet, that is, ^ of a cord, it was found convenient, 
in reckoning, to call every 16 solid feet 1 cord 
foot; then 8 such cord feet will make 128 solid 
feet, or 1 cord, for 8 times 16 are 128. 

Q. How, then, would you bring solid feet into cord feet t 

A. Divide by 16. 

4. How many cord feet in a pile of wood 8 feet long, 2 
feet high, and 1 foot wide ? How many in a load 8 feet long, 
2 feet high, and 2 feet wide ? 8 feet long, 4 feet wide, and 
2 feet hi|h ? 

5. If, in purchasing a load of wood, the seller should say 
that it contains 3 cord feet, how many solid feet must tliere 
be in the load ? How many solid feet to contain 4 cord 
feet? 5 cord feet? 6 cord feet? 7 cord feet? 8 cord 
feet? 9 cord feet? 

6. How many cord feet in a pile of wood 8 feet long, 1 
foot wide, and 4 feet high ? 

In performing this last vxamplo, we multiply 4 feet (the height) by I font 
(the width), makiof 4; then, thii 4 by 8 feet (the length), muking 334-16 
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^cord feet), s= S cord feet, Jhu, Bat, instead of multtplyiof^ the 4 hj the 8 feet 
in length, -and dlvidinff by 16, we may simply divide by », without mUtiplyin^ : 
fbr the divisor, 16, is 2 times as IftKe as the multiplier, 8 ; consequently, it will 
produce the same result as before^ thus, 4xl = 4-4»S = 3 cord feet, .^m., 
as before. 



Q. When, then, a load of wood is 8 feet long, or contains two 
lengths, each 4 feet (which is the usual length o( wood prepared for 
marjcet), what easy method is there of finding how many cord feet such 
a load contains ? 

A, Multiply the height and breadth together, 
and divide the product by 2. 

7. How much wood in a load 8 feet long, 3 feet high, and 
2 feet wide ? 3x2=6-^2=3 cord feet, Ans. 

8. How many cord feet in a load of wood 2 feet high, 2 
feet wide, and of the usual length ? 3 feet high and 2 feet 
wide ? 3 feet wide and 3 feet high ? 4 feet wide and 4 feet 
"high ? 4 feet wide and 6 feet high ? How many cords in 
a load 4 feet high, 4 feet wide ? 

9. How wide' must a load of wood he, which is 8 feet 
long and 1 foot high, to make 1 cord foot ? How wide to 
pake 2 cord feet? 3 cord feet? 6 cord feet? 10 cord feet? 

10. What will a load of wood 8 feet long, 34 feet wide, 
and 4 feet high, cost; at f 1 per foot ? 

The foregoing remarks and illustrations may now be embraced 

in the following 

RULCS. 

Q. Mqw do you find tlie contents of any solid or cube ? 

A. Multiply the length, breadth and depth to- 
gether. 

Q. When the length of wood is 8 feet, how can you find the num- 
ber of cord feet it contains, without multiplying by 8 and dividing 
byl6? • 

A. Multiply the breadth and height together, 
and divide the product by 2 ; the qiiis^ient will 
be cord feet. 

Q. How do you bring cord feet into cords ? 

A. Divide by 8. 

JVbfe. — If the wood is only 4 foet in length, proceed as last directed j then, 
as 8 feet in length is 2 times as much wood as ODly 4 feet in length, hence |k the 
result, found as above, will bo the answer in cord feet 3 that is, divide Dy 9 
twice, or once by 4. 
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Etercises.for the Slate. 

1. How many solid feet in a load of wood 8 feet long, 4 tj&et 
wide, and ^ feet high ? 4 X 3^ »14 -f> 2 s= 7 cord feet, Ans. 

2. How many feet in a load of wood 5 it. Gin. high, 3 ft. 9 in. 
wide, and of the usoal length ? 

(Reduce the inches to the decimal of a foot.) Jj, lOy^^y^^^^sslOi^ft. 

Perfonn this last example by redaein^ the inches of a foot to a eommon 
fraction. This method, in most cases, will be fmiod preferable : thus, taking 
the last example :— 

5ft. 6 in. = 5j ft. = -y^; then, 3 ft 9 in.s=3f ft.«J^X 

V = -4^ -fr- 2 == -W « W>A, -ftw., as before. 

3. In a block 8 ft. 6 in. in length, 3 ft. 3 in. wide,^uid 2 ft. 9 
in. thick, how many solid feet.? Ji. Decimally, 75,9687^ 

feet«=7&§i feet. By common fractions, ^X-^X^^ 

*||-^ SB 76f^ feet, jJiw., as before. 

4. If a load of wood is 8 feet long and 3 feet wide, how high 
must it be to make 1 cord ? 

In this example, we know that the heififat multiplied by the width, and this 
product divided by 2, must make 8 cord feet, that is, 1 cord or loaa ; hence, 
dx9 = 16-r-3 = 5i feet, height, Aru. 

5. If a load of wood is 5^ feet high, and 8 feet long, how wide 
must it be to make 2 cords ? 

3 cords =3 16 cord feet j then, 16xS = 33-f-5|=:6 feet wide, Jti», 

6. If a load of wood is 5^ feet high, and 8 feet long, how wide 
must it be to make 3 cords ?~9. 4 cords .^-12. 8 cords .?~24. 
A. 45 feet. 

• 7. How many solid feet of timber in a stick 8 feet long, 10 
inches thick, and 6 inches wide ?-3^. 10 feet long, 12 inches 
thick, and 1 ft. 3 in. wide P-12J^. 20 fl. 6 in. long, 24 inches 

wide, and 1 ft. 9 in. thick ?-71|. A. S7^ ft. 

8. In a pile of wood 10 feet wide, 3 ft. 3 in. high, and 1 mile 
long, how many cord feet, and how many cords ? 

A. 10725 cord feet = 1340| cords. 

9. How many tons of timber in 2 sticks, each 30 feet long, 
20 inches wide, and 12 inches thick ? A. 100 feet -s- 50 = 2 tons. 

10. How many bricks 8 inches long, 4 inches wide, and 2| 
inches thick, will build a wall in front of a garden, which is to' 
be 240 feet long, 6 feet high, and 1 foot 6 iacHiea wide ? 

'A, 51840 bricks. 
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DUODECUMLIJLS. 

. H IjXXXI* Q. From what is the wovd duodecimals derived 7 

A. From the Latin word duodecimo signifying 
twelve. 

' Q. In common decimals, we are accustomed to su[^se any whole 
things, as a ibot^ for instance, to be divided mto ten equal parts ; but 
bow a a foot divided in duodecimals 1 and what are the parts called ? 

A. Into twelve equal parts, called inches or 
primes ; and each of these parts into twelve other 
equal parts, called seconds ; also each second into 
twelve equal parts, called thirds, and each third 
into twelve equal parts, called fourths^ and so on 
to any extent whatever. 

Q. What, then, are duodecimals 1 

A. Fractions of a foot. 

Q. What fraction of a foot is 1 inch 7 

A. ^fi. 

Q. What fraction of a foot is 1 second 7 

^- tV of 1^=1^ ft- 

Q. What fraction of a foot is 1 third 7 

A. TVofTVofTV = T7Wft- ' y 

Q. What fraction of a foot is 1 fourth 7 ^ 

A. tV of tV of tV of tV = 7?rfTF ft 

Q. Now, since ISths multiplied by ISths make 144thS; and i^ 

make i\r ; also, 144th8 multiplied by 12ths make 1728ths, and T^fv 

make t^t 5 i^ ^ piom that we may write ^ fractions without their de- 
nominators, by making^ some mark to distinguish them. What marks 
are generally used for this purpose 7 

A. 12ths, inches, or primes, are distinguished 
by an accent, thus ; 8^ signifies <^, 8 inches, or 8 
primes ; T^ = yj^, or 7 seconds ; &" = -n%7> or 6 
thirds, &c. 

Q. We have seen that ISths multiplied by IS^ths produce 144ths $ 
wliat, then, is the product of 6^ (inches or primes) multiplied by 7' 
(■iches) 7 

A. 35^^ that is, 35 seconds, or •^. 

Q; What is the pipdoct of 6" (seconds) mnlupdied by T (inches) T 

A. 35''' that is, 35 thirds. 
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Q. What is the product of 5" (seconds) multiplied by 1" (seccdids) Y 

A. 35^''^ that is, 35 fourths. 

Q. How may the value- of the product always h6 determined 7 

A. By placing as many marks or accents at the 
right of the product as there are marks at the 
right of both multiplier and multiplicand counted 
together. 

Q. What, then, would T"" (fiAhs) multiplied by S""" (sixths) pro- 
duce? 

A. 56""'"""y that is, 56 elevenths. 

Q. What would *I" (seconds) multiplied by 6'" (thirds) produce T 

A. 35'"'', that is, 35 fifths. 

Q. What would 8'^ multiplied by S'' produce T 

A. 24"", (fourths.) 

Q. From the preceding, what appears to be the value of feet mul- 
tiplied b3rprimes or inches ? or what do feet multiplied by primes give f 

A. Primes. 

Q. What do primes multiplied by primes give ? 

A. Seconds. 

Q. What do primes multiplied by seconds give ? 

A. Thirds. 

Q. What do seconds multiplied by seconds give ? 

A. Fourths. 

Q. What do seconds multiplied by thirds give 7 

• A. Fifths. 

Q. What do thirds multiplied by thirds g^ve 7 

A. Sixths. 

JV*o(«. — ^Thu might be extended in the same manner to Sny uidefinite length 
The following table contains a few of these denominations. 

Repeat the 

TABL.E. 

12"" (fourths) „.k. V" (third.) 

12".' fthirdg) «n.to 1" (second.) 

12'' (seconds) nwke 1' (inch or prime.) 

12' (inches or primes) make 1 foot. 

Q. How may duodecimals be added and subtrfltcted 7 

A. In the same manner as compound numbers ; 
12 of a less denomination always making 1 of a 
greater, as in the foregoing table. , 
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MULTIPLICATION OP DUODECIMALS. 

« 

' Q. What are duodecimals used for ? 

A, For measuring any thing respecting which 
length and breadth, also depth, are considered. 

1. How manj' square feet in a board 10 ft. 8 in. long, and 
I fl. 5 in. broad.'* 

We have seen how such on example may be perfonaed bj common decimals : 
we will now perform it by daodecimals. 



OPERATION. 

Length, 1 ft. 8' 
Breadth, 1 6' 


4// 


4 
10 


5' 
8' 


Ans. 1 5 


1' 


4// 



8 inches or primes 
foot, and 5^ (primes) 
foot; then, A X A 



A of a 
of a 



A 



a foot, that is, 40" (seconds^ =s 
3' (inches) and 4" (seconas) : 
we now write down 4" at tne 
right of the inches, reserving 
the 3' to be carried to the inches. 

In multiplying 10 feet by the 5', we say ^° ^T^=i§- or 50' 
(inches), and the 3' we reserved makes 53', = 4 feet and 5', 
which we place under feet, and inches in their proper places. 
Then, multiplying 10 fl. 8' by 1 ft. makes 10 ft. 8', which we 
write under the 4 ft. 5'. We now proceed to add these two 
products together, which, by carrying 12, after the manner 
of compound rules, make 15 ft. V (inch) 4" (seconds), the 
Ariswer. 

It will be foand moat convenient in practice to b^n by multiplying the n 
tiplicand first by the feet, or highest denomination orthe multiplier, then by 
laches, &c., thus : 

1 X 8' = », and 1 ft. X 10 ft. = 10 ft. Then 9 X 
8* = 40" = 3*, (to carry.) and 4«, (to write down) ; 
]9X5' = 50'-h3'(to carnr) = 59 = 4 ft. and &t 
which we M^ite down underneath the 10 and S'. 
Then, the sum of these two products, added together 
as before, is 15 ft. 1' 4'' Ana,, the same result as the 
other. 

JVoC£.— Had we been required to multiply 15 ft. 
1/ 4/r by feet and inches again, we should have pro- 
ceeded in the same manner, carrying "' f thirds) one 
place farther towards the right, and "^ (fourths) 
anothbrplace still, and so on. 



mul- 
tho 



OPERATION. 


lOfl. 


'8' 




1 


5' 




10 


8' 




4 


5' 


4' 



16 V 4!' 



From these examples we derive the following 
Q. How do you multiply in duodecimals ? 

A, B6gin with the highest denomination of the 
multiplier and the lowest denomijiation of tin) 



S38 ARITUMETIC. 

mullipUcand, placing the first figure in each 'prod- 
uct one place farther towards the right thati the 
former, recollecting to carry by 12, as in com 
pound rules. 

Mort Exercises for the Slate. 

2: How many feet in a board 2 ft. G' wide, and 12 ft 3^ long: 

A, 30 ft. 7' 6". 

3. In a load of wood 8 ft. 4! longr,2 ft. & high, and 3 ft. 3 

wide, how many «olid feet } A. 67 ft. 8' 6". 

JVMe. — ^Axtificen compote their «rork by cUfferQDt measnret. Grlaxing and 
muon'a flat work are compated bjr the aquare foot ; Dainting, paving, piastw- 
iiif , Ifcc. \iY the aqQaie yard ; floorinjf, roofing, tiUng, &c., by Oie square of 100 
feet ; brick work by the rod of 16| feet, whoie square is 272| ; the conteBts of 
bales, cases, Ate., by the ton of 40 eabic feet ; and the tonnage of ships by the 
ton of S5 feet. 

/ 4. What will be the expense of plastering the walls of a room 
8 ft. 6' high, and each side 16 ft. 3' long, at $.50 per square 
jrard? A, $30,694-f.. 

J 5. How many cubic feet in a block 4 ft. 3' wide, 4 ft. 6^ loi^i 
and 3 ft. thick .? A. 57 ft. 4' 6". 

> 6. How much will a marble slab cost, that is 7 ft. 4' long, and 
1 ft. 3^ wide, at f 1 per foot P A. $9,16f . 

7. How m^Lny square feet in a board 17 ft. 7' long, 1 ft. 5 
wide ? A, 24 ft. 10' 11''. 

N 8. How many cubic feet of wood in a load 6 ft. 7' long, 3 ft 
& high, and 3 ft. 8' wide .? A. 82 ft. 5' 8" 4'". 

9. A man built a house consisting of 3 stories ; in the upper 
story there were 10 windows, each containing 12 panes of 
glass, each pane 14' long, 12' wide ; the first and second stories 
contained 14 windows, each 15 panes, and each pane 16' long, 
12' wide : how many square feiet of glass were there in t£p 
whole house .? A. 700 sq. ft. 

10. What will the paving of a court-yard, which is 70 ft. 
long, and 56 ft. 4' wide, come to, at $,20 per square } 

A. $788,6^. 

11. How many solid feet are there in a stick of timber 7l) ft. 
long, 15' thick, and 18' wide .' A, 131 ft. 3'. 



Questions on tke foregoing, 

1. How many pence are there in 1 s. 6 d. ? How many 
cents.' 

% What will 4 yards of cloth cost, in cents, at 1 s. 6 d. 
per yard? At 3s. per yard } At 4 s. 6d..' At 6 8, ? At 
»«.? Atl08,ed..s^ 
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8^ If a man consume 1 lb. 9 oz. of bread in a week, how 
much If ould he consume in 1 month ? 

4. At 4 cents for 1 oz., what would 1 lb. cost ? 

5. At 4 cents for 2 oz., what would 1 lb. cost? 

6. At 4 cents for 8 oz., what would 2 lbs. cost ? 

7. If a man spend $2i per day, how many days would be 
be in spending $4i| ? $Gi ? $12i? $20.^ 

8. How many marbles, at 4 cents apiece, must be given 
for 24 apples, at 2 cents apiece ? 

9. How many yards of cloth, at $4 per yard, must be given 
for 6 bbls. of cider, at $2 per bbl. ? For 8 bbls. ? For 12 
bbls.? For 18 bbls.? 

10. What part of 1 month is 1 day ? 2 days ? 4 days ? 

5 days? 6 days? 7 days ? 10 days? 20 days ? 29 days? 
^ 11. What is the interest of $1 for 12 mo.? 10 mo. ? 9 
ma? 6 mo.? 3 mo.? 1 ma? 15 days? 

12. What is the interest of $6 for 1 yr. 2 mo. ? 2 vis. ? 
1 yr. 1 mo. ? 9 ino.? 2 mo.? 1 mo. ? 15 davs ? 10 ^ys ? 

6 days? .5 days? Iday? 

13. What is the amount of Jl for 6 ma ? 3 mo. ? 2 mo. ? 
1 mo. ? 15 days ? 

14. Suppose I owe a man $115, payable ki 2 yrs. 6 ma, 
without interest, and I wish to pay him now, how much 
ought I to pay him ? 

15. What IS the discount of $115, for 2 yrs. 6 mo. ? 

16. William has J of an orange, and Thomas i ; what 
part of an orange do both own ? 

17. Harry had | of an orange, which he wished to divide 
equally between his two little sisters ; can you tell me what 
part of an orange each one would receive ? 

1 8. Which is the most, ,5 of 20, or ,25 of 40 :•» ' 

' 19. How many times can you draw i of a gallon of cider 
firom a barrel containing 30 gallons ? How many times J of 
a gallon ? How many times ^ of a gallon ? How many tim^ 

^ of a gallon ? 

20. A man, failing m trade, is able to pay his creditors on- 
ly $,33^ on the dollar ; how much will he pay on $3 ? On 
f4? On $12? On $13? On $300? 

21. A man, failing in trade, was able to pay ovlj $,16} on 
fJie dollar ; how much would he pay on a deujt of $4 ? $6? 
$10? $9? $20? $100? $600? 

22. Two men bought fi barrel of flour for $10 ; one gave 
$3, and the other $7 : vhat part of «the whde did each paj ? 
What part of the flour mvst each have ? 

2Q - 
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83. If 30 bushels of oats cost $10, wkat is tet k Mshel? 
What wDl 5 bushels cost ? What will 20 bushels ? 

24. If 3 men mow a field in 8 days, how many men will 
now the same in 2 days ? In 1 day ? In 4 days ? 

25. Two men, A and B, hired a pasture ; A paid $3, and 
B $5 ; what fractional part c^ the whole did each pay? The 
profits from the pasture were $16 y what was each man^s 
share of the gain? 

26. Three men,. A, B, and C, are engaged in trade ; A 
puts in $4, B $5, and C $6 ; they gained $60 : what is each 
one's share of the gain? 

27. Two men, A and B, hired a pasture for $12 ; A put in 
1 cow 4 months, and B 2 eows 3 montiis ; what ought each 
tojpay ? 

28. A merchanl, hairing puxehased a piece of broadcloth 
for $2 per yard, wishes to make 20 per cent on it ; what 
priice must he ask for it? 

29. William has |^ of a dollar, l^dmas i^, and Harry ^ ; 
how many cents have they in aft ? 

39. A merchant soM calico at $,22 per yard, and thereby 
gained 10 per cent. ; what did it cost mm per yard ? 

31. Hany, liaving f of an orange, gave -^ to Thomas, who 
gave ^ of his part to his little brother, and kept the remain- 
der himself; what part did he keep ? How much is -J of f ? 
How much does ^ of -J of f from ^ leave ? 

32. How much is 1 X I of § ?-l. How much is 1 X I 
ofi? 

SB. What is the quotient off divided by | ? 

34. How much does | exceed ,75 ? 

35. How much does f exceed •^? . ^ 

36. How many strokes does a regular clock strike in 2 
hours? 3h.? 4h.? 5h.? 6h.? 7h.? 8h.? 9h.? 10 
h.? Ilk? 12 h.? 24h.r 

37. How many square feet in a board 12 inches wide, and 
48 inches long ? 36 in. long? 73 in. long? 

38. What part of an acre of land is there in your father's 
garden, allowing it to be 4 rods long and 2 rods wide ? 4 
ifodswide? 

39. Hbw many cord ffeet of wood are contained in a load 
3 feet wide; 2 feet high, and of the usual length? How 
many feet in a load 6 feet high and 3 feet wide? 2 feet 
high and 6 feet vide ? 4 feet mgh and % feet wide ? 
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4fk B»w manf solid fbet in a block 12 inches long, 12 
inched thick, and 12 inches tride ? 12 inches long, 12 inches 
wide, and 6 inches thick ? 

41. How long will it take to count $1000, at the rate of 
50 a minute ? ^ 

^ What is the difierence between 4 square feet and 4 
feet square ? 10 miles square and 10 square nules ? 3 rods 
square and 3 square rods ? 

A iMifenthesis. enclosing sereral numbers, sisnifie* that these numbers are 
to be taken toother, or as one whole number ; but, when performing subtrac- 
tion and addition with these and other numben, they may be taken either aa 
befoce, or one by one, thus : — 

(16 + 4) X 3 = 60, read 16 + 4 = 20 X 3 = 60. 
Or, (16X3) =48. 4x3 = 12. Then, 48 + 12 = 60, the same as befofe. 

43. (9 4-3) + 8 = how many? A. 20. 

44. ?9 __3) —4= how many ? A. % 

45. (15 + 5) X 4=how many? Jl. 80, or 60 + 20. 

46. (15 — 5) X 4 = how many. > A. 40,or60— 20. 

47. (9 + 3) -7-3 = how many ? Jl. 4, or 3 + 1. 

48. (9 — 3)-^3=:howmany? A. 2, or 3—1. 

49. (12 — 8)-7-(3+l).= howmany? Ji. l,or3— 2. 

A line, or vmculum, drawn over numbers, is sometimes 
used instead of a parenthesis. 

50. 4 + 8 X 12 = how many ? A. 144, or 48+96. 

51. 20s. X 2 = how much ? A. 4£. 8 s* 

52. (2 s. 6 d.) X 2= how much ? 

53. (7s. 6d.) X 4 = how much? 

54. 3X3X 2X 10= how many ? 

55. How many minutes of motion make 2 degrees of 
motion ? How many seconds of motion make 3 minutes of 
motion? 

56. How many degrees is the circumference of the earth ? 

57. The earth, you know, turns round onc^ in every 24 
houis, or, in common language, the sun moves round the 
earth in that time ; iii what time, then, will the sun travel 
over 15^ (degrees) ? and why ? A. 1 hour for 360*» -f- 24 h. 
= 15° 

58. In what time will he travel over 1® (degree) of motion? 

A. iV <>^ 1 hour, or 1^ of 60 min., == 4 min, 

59. In what time will he travel over 1' (minute) of motion? 

A, iV of 1 "^> or tV of 60 sec, = 4 seconds, 

Q. By ih^ {brewing we see ^rat eV«ry decree of motion m&ke» a 
difference in time of 4 minutqs; and every mmifl^^ ^ m^dm^dlmL_ 
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ence of 4 seconds. Now^ since lon^tude is reckcmed in degrees, 
round the earth, can vou tell me how to find the difference in time be- 
tween one place andf another, aAer knowing their di^erencc in longi- 
tude? 

A, Multiply the difference of longitude in de- 
grees and minutes by 4 ; the product will be their 
difference in time, in minutes and seconds. 

60. What is the di£ference in time between two places, 
whose difference in longitude is 2° 4^ ? ^. 2° 4' X 4 == 8 
minutes and 16 seconds, the difference in time. 

61. What is the difference in time between two places, 
whose difference in longitude is 5° KX ? ^. 20 m. 40 sec. 
What, when the difference of longitude is 8° .^ .^ 32 m. 
Is 10^.? A. 40 m. Is 15°? ^ 60 m. = 1 hour. Isl5*» 
15'? ^. Ih. Im, 



Q. The sun travels fi*om east to west : which place, then, will have 
the earliest time ? 

A. The one most easterly. 

62. There are two places, the one situated in lOP E. lon- 
gitude, and tlie other in 4° E. longitude ; what is the differ- 
ence in time between these two places? When it is 24 
minutes past 6 o'clock in the former, what hour is it in tbe 
latter ? *^. 24 minutes, difference in time ; tlien, 10® being 
the most easterly place, it is there 24 minutes earlier than at 
4° ; that is, when it is 24 minutes past 6 at 10°, it is only 6 
at 4°, 

63. Boston is situated about 6° 40^ £. longitude from the 
city of Washington ; when it is 2 o'clock at Washington, 
what o'clock is it at Boston ? •^. 26 m. 40 sec. past 2 o'clock. 

64. " I recollect of reading a story once of a gentleman 
going to a foreign country, who had a fancy to look at a 
bright star every evening, at the same moment, with a cer- 
tain lady whom he left behind, and they agreed to look at it 
at 9 o'clock ;" but, it seems that, when the gentleman was 
in a different longitude, the time would, of course, be dif- 
parent ; as, for instance, when he was in longitude differing 
30* W. from where the lady was, she most probably bad 
retired to rest, and was, perhaps, asleep, while he vrns 
gazing at the star. Can you tell me what o'clock it was, 
then, where she was ? When he was 60^ of W. longitude 
from her, what hour of tho mght WM it at the pLaoe wh9t% 
tiie lady recdded ? . . 
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Exercises for tJie Slate. ' 

1. Write down three millions, three iiundred and three thou- 
sand, three hundred and three. 

2. What is the difference between 50 eagles and 4599 dimes ? 
A. $40,10. 

3. What number is that, which, being dividfed by 65, the 
quotient will be 42 ? A, 2730. 

4. A captain, 2 lieutenants, and 30 seamen, take a prizj 
worth $7002, which they divide iaito 100 shares, of which ths 
captain takes 12, the two lieutenants eacli 5, and the remainder 
is to be divided equally among the sailors; how much will each 
man receive? A. Captain's share, $840,24; each lieutenant's, 
$350,10, and each seaman's, $182,052. 

5. Bring $400 into crowns, at G s. 8 d. each. A. 3G0 crown.s. 
0. Washington was born A. D. 1732; how many yciirs clJ 

>\'ould he have been, had he lived until the end of' the year 
1627? and how many seconds old, allowing the year to con- 
tain 3G5| days .? A. 95 years, 2997972000 seconds. 

7. The wheels of a cart are 5 feet in circumference, and thU 
of a wheelbarrow 27 inches ; how many more times will tha 
latter turn round than tlie former, in going round the cartli ? 
Mow many more times in going through the earth, all.>win^f 
the diameter to be | of the circumference .? A. 322924^0 tiuicd 
round the earth, 1(^764160 times through it. 

8. How many minutes is it from the commencement of tlio 
Christian era to the end of the year 1827 } A. 9G092di 20. 

9. Jacob, by contract, was to serve Laban for his two dnugii- 
ters 14 yenrs;. when he had accomplished 10 years, It) mo.. 10 
weeks, ^0 days, 10 hours, 10 miniites, how many minutes li;ul 
he tlft>n to serve .? A. 141G350. 

10. Ileducc f ff to its lowest terms. A. f^. 

11. What is the value of ^ of acwt. .? A. 1 qr. 20 lbs. 

12. Wliat is tlie amount of ,5 ,05 ,005 ,555 ,1S7G5 and 85G/ ? 

A. 85()8,2i>7G5. » 

13. Divide -^ by ^. A. ^^. 

H. From 17^ take ^ of f of 14^. A. 12jf . 

J 5. Reduce ^^ to a mixed number. A. 454-J. 

16. What is the value of ,425 of apoiind.' A, 8 s. G d. 

17. Keduce 14 s. 6 d. 3 qrs. to the decimal of a pound. 

A, ,7281+. 
18.* From ,1 of a pound, take ,0678 of a pound. A. ,0322. 

19. If you give $G0 for 25 yards of clom, what will 1 yard 
cost? A. $2,40. 

20. A merchant sold 8 bales of linen, 6 of which contained 
15 pieces each, and in each piece were 40 yards ; the other 2 

20 * ^ 
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bales contained 12 pieces each, and in each piece were 27 yo^, 
what did the whole amount to, at ^1| per yaf d ? ^. $5310. 

21. A man, dying, left $10024 to his wife and 2 sons, to be 

divided as follows : to his wife -}, to his eldest son f of the ie> 
mainder, and to his youngest son the rest ; what is the share 
of each ? Ji. $3759 to liis wife, $2506 to his eldest son, $3759 
to his youngest. 

22. A farmer sold a .grocer 20 bufthels of rye, at $,75 per 
bushel ; 200 lbs. of cheese, at 10 cents per lb. \ in exchange for 
which he received 20 gallons of molasses, at 22 cents per gal- 
lon, and the balance in money ; how maoh money did he re* 
ceive? A. $30,60. 

23. A has 150 yards of linen, at 25 cents per yard, which he 
wishes to exchange witli B for muslin at 50 cents per yard ? 
how much muslin must A receive ? A. 75 yds. 

24. A gave B 500 yards of broadcloth, at $2,50 per yard, for 
600 umbrellas ; what were the umbrellas apiece } A. ^,083-|— 

25. A farmer sold a grocer 20 bbls. of apples, each barrel con- 
taining 3 bushels, at 40 cents per bushel-24 ; 30 bushels of 
corn, at 90 cents per bushel-27 ; 500 lbs. of cheese, at 8 cents 
per pound-40; 200 lbs. of butter, at 17 cents per pound- 
34; 75 buslieis of turnips, at 19 cents per bushcl-1425; 40 
bushels of barley, at $14 per bushel-50; 25 bushels of j-yc at 
95 cents per bushel~^7o; and, in exchange, the farmor has 
received 2 bbls. of cider brandy, at 42 cents per ga}Ion'-2046 ; 
4 bbls of flour, at $8| per barrcl-35 ; 60 j?aIlons of molasses, 
at 34 cents per ffalIon-2040; 40 gallons of wine, at $1,50 per 
gallon-60; 10 lbs. of tea, at 73 cfcnts per pGund-730; $40 
ui cosh ; and he agrees to take up what is still due him, in rice, 
at 7 cents per pound ; how many pounds of rice must the gro- 
cer give the farmer to balance the account .' . 

A, 340 lbs. 9 oz. 2f dr. 

26. What quantitr of cider, at $1,20 per barrel, tvill biiy 2 
barrels of rum, at $2 per gallon ? A. 105 bbls. > 

27. A man exchanged 40 bushels of salt, at $1,50 per bushel , 
for 200 bushels of oats, at 25 cents per bushel ; how much was 
the balance in his favor .' A. $10. 

28. A sold B 16 cwt. of sugar, at Si cents per pouud-14784 ; 
20 bbls. of flour, at $11^ per barref-225; 17 chests of tea, 
e^h containing 8 cwt., at 53 cents per pound-807296 ; 30 
tierces of rice, at $36 Mr tierce-1080 ; for which B gave up 
A his note of $400, that nad been on interest 6 yrs. 7 mo. 15 davs-, 
559 ; in addition to which B gave A 700 dozen of wax candles^' 
at $1,14 per dozen-7S6 ; and for the balance A consents to 
take B's note, pajrable in 2«| years, without interest; but B, un- 
expectedly receiving some money, wishes to advance the cash, 
instead of giving his note ; what sum of ready money ought 
■^^^ oay A, discounting at 5Jk per cent. ? A, $7181 ,303 -f . 
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89. A 1M 200 bbls. of flour, at $10j50 per bU., for which B 
gave blm $1090 in money, and tlie rest in molasses, at 20 cents 
per gallon ; how many hogsheads of molasses did he receive ? 

^. 80 hhds. 10 1^8. 

« 90. A has linen cloth, woith $,20 per yard, but, in bartennff, 

lie will receive $,90 ; B has broadcloth, worth ^4,60 per yard, 

ready money : at what price oufht B to rate his broadcloth, to 

be in proportion with A's bartenng fNricc ? 

$,20 : $4,()0.: :: ^,30 4 $6,90, ^ns. 

Or, maitiply $^ by tJie ratio of 20 to $4,60^ that isj S23 : tbus, 23 X 30 s: 

J $,90 ; for, $4,(10 bein^ 23 times as much as 20, it is plain that 23 times $,3U, 
^ bartering price, wrii givo B's bartering price, Aiu. $6,90. 

31. A merchant, in bartering with a &rmer for wood at $5 
per cord, rated his molasses at 25 dollars per hhd., which was 
worth no more than $20 ; wh«t price ought the farmer to have 
ttsked for his wood to be equal to the merchant^ bartering 
price? A. $6,25. 

The last ten examples are frroper 'Questions in a rule usually 
called Barter. 

32. What number is that, which, being multiplied by 15, will 

make | ? ,w9. ^. 

33. What number is that, whicli, being divided by 15, will 

make |j\j- ? A. f . 

34. What decimal is tliat, which, being mult^)lied by ,62', 
^11 make ^ ? A. ,4. 

35. At $,75 per bushel, how much rye can be bought for 
$150?-200. For $600 ?-y00. For$75?-100. ^. 1100 bushels 

36. (800 + 12 -f 88) -f- (50-5) = how maay ? Ji. 20. 

37. (H + -VV^) -^ (3,55,-55) = how many ? A. 2\, 

38. Two persons depart from one place at the same time ; 
the one travels 35^ and the other 40 miles a day ; how far are 
they ditftsnt at ithe end of 10 days, if dtey lioth travel the same 
road ? and how far, if tljey travel contrary directions } A. 50, 
and 750 miles.. 

3D. Two meVi, A and B, traded in company ; A put in $700 
lor 8 months, and B $1280 for 10 montlis ; they gained $oOO : 
what was the share ofeach.' A, A'ssl»fe, $152,173^ B's share, 
<J347.826 -I- . 

40. How many cord feet of wood are contained in a load 8 feet 

ions, 4 ft. e' wide, and 5 ft. 3' high ? A. ll|f ft. or 11 ft. 9' 9". 

41 . What is the difference in time between two places, whose 
difference of longitude is 40°?-2,40. 50o.?-3,20. OO^.M. 
^. 10 h. 

42. What time is it in 15® W. longitude, when it is 6 o*clock 
In 15° £. longitude ? A. 4 o'clock. 

43. If a cow yield 16 qts. of milk in a day for 240 days, a«ia 
^ qts. make 1 pound of butter, or 10 pountls of cheese^ how 
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much mora profitable is the making «f cheese than ^iltMr,'tihe 
price of bntter being 25 cte. per pound, and that oi cit eie 1^ 
ct«. per pound ? A. $110,40. 

44. If a field will feed 10 cows four weeks, how long wiH it 
feed 40 cows ? j9. 1 week. 

45. A man bought a cask of wine, containing 126 gaUons, 
for $315, and sold it at the rate of $2,75 per gallon ; how much 
was his wbole J[ain ? how much per g^lon P and how much 
per cent. ? ^. His whole gain, $31,50 ; per gallon, $,25; then, 



•2 5 



01 per cent. 



7.50 

40. The rent of a certain farm is ^500 ; the tenant employs 2 
men} to each he payi $11^ a month for 8 months-184 } also a 
boy by the year. Who is to hav^ 2 suits of clothes, each worth 
$8,75-1750, besides his board, while attending school, 3 months, 
or 12 weeks of the year, which is worth $,93 per week-1 116 ; in 
the course of the year, the tenant loses 40 good merino sheep, 
valued at $5 per head-200; the skins brought him $1,12| 
apiece-45; the other expenses of the year are calculated to 
averas^ about $,3U per daEy-'14235 } the sales of the farm are 
as follows, viz : — 

1000 btubok of Potatoes, .... at $0,4Si pof bu9heL-49(L 

150 ; Barley, $0,9$) 14850, 

16 W^ite BcaiWy . . . $3,2*0 a530, 

400 Corn, $0,53 212, 

300 Rye, $0,93 270, 

418| Buckwheat, .... $0,38 15003, 

900 Oats, $0,28 53, 

lOUOO pounds . . Cheese, $0M . . pound, 575, 

500 Butter, $0,18 90, 

1 bunhel . . Clover, . \ $0,25 . . quart, . 8, 

SO Turnip-s, $0,43 . . bushel, 860, 

70 Winter Apptes, . . $0,48 3360, 

10 Flax Seed. $1,75 175a, 

• 400 pounds . . Merino Wool, . . . $0,45 . . pound, 180, 

and 20 calves, at $4^ per head-90 ; he carries 70 barrels of ot- 
der to the distillery, for one half of which he is to receive 1 qt. 
of cider-brandy for 4 qts. of cider ; the rest brings him $1,13 
per barrel-3955 ; how much cider-brandy will he receive ? and 
how much will he clear, after deducting all the expenses of 
, managing the farm, including the rent and loss, from the total 
amount of sales.' A $1338,97 } 1102^ qts. cider-brandv. 

47. What difference is there betweon the compound interest 
of $10000 for 8 years, and the simple interest of the same sam 
for tiie same time ? A. $1138,48. 

48. What is the difference between the compound interert 
of $500 for 4 years, and the discount of the same sum for the 
same £ime ? A. $34,463. 

40. What is the difference between the amount' of $1800, «1 
compound intent t, for 3 years, and the present wortn of thA 
f»ame sum, for the same time ? A. $618,405. 
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W- JiiUiO 0IIOIW of water, in one hour, fall into a cistem 
cpntai94ilg 600 gallons, and, by one pipe in the cistern, 35 ffal> 
Ions run out, and, by another pipe, 65 gallons run out, in wi^Lt 
time will the cistern be filled ? ^. 30 Hours. 

51, A certain clerk, in a country store, purchased the whole 
stock' in tiade, the quantity and price being as follows : — 

INVENTOKY. 

3 bbb. of Sugar, each 118 Iba. at $0,06^ per lb. . . . S9185 

4 canisters of Tea, ^«00 per canister, ' SO 

10 bags of Coffee, each SO Ib«. . . |0,35 perlb. . . . 70 

10 bfais. of Pork, each SOO lbs. . . |o,06 160 

13 bbls. of Beef, each SOO lbs. . . . $0,07 183 

40 Hams, 36 lbs. each, $0,13 18790 

SOO lbs. of Tallow, $0,10 90 

9 hhds. of Rum, $0,26 per gallon, . 3276 

1 hhd. of Molasses, $0,94 151S 

1 bbl.of6fandy,lackin|rdsals* • $lil3 2968 

3 bbls. of Brand/, $1,16 ....... 7306 

1 pipe of Wine, lacking 15 gals. $0,85 9435 

do. . . do $1,00 SSa 



4 bbls. of Gin $0,60 7560 

I bbl. of Vinegar, $0,95 5906 

40 empty Barrels, - . . . . $0,75 apiece, ... 30 



63 empty Hogsheads, , . . $1,19 7090 

2 pieces of Calico, 14 yds. each, $0,29 per yard, . , 616 

1 piece of Sil.*c, . . 98 $0,89 9499 

1 Cotton,U4 $0,14 161 

1 Cotton Plaid, 19 . . . $0,19 S9B 

1 Linen, 10 $0,46 • • 460 

1 , . . . . Broadcloth, S7 $1,19 3913 

1 . . blue .do. ... 15 ^75 5605 

1 . . mixed do. ... 10 $1)10 11 

1 .... , Satin, ... 53 $0,87| 46375 

1 Vesting, 4 patterns, . . $0,80 per pattern, 990 

4 Hats, $9,17 apiece, . ; . 86$ 

6 pair of Shoes, . . . $1,80 a pair, . . . 1060 

1 dozen pair of Children's Shoes, $0,99 964 

14 Whips, $1,14 apiece, . . 1586 

14 Hoes, $0,83 1169 

19 Axes. . ., $1,17 1404 

15 Axe-helves, $0,07 105 

S7 wooden Pails, $0,93 OU 

45 Tubs, ';.... $0,46 9070 

10 Kettles, f3,d5 . r 9050 

9 dozen of Knives, ........ $0,17 408 

1 bladder of Snuff, 4 lbs $0,36 perlb. . . 144 

9 Self-sharpening Ploughs, . . . $3^ each,. , I . 7 

4 Rakes, $0,99 88 

2 Hymn-Books. $0,38 apiece,. . . 76' 

4 Perry's Spelling-Books, .... $0,18 79 

9 Dwight's Geogmphies, $0,16 .,,.,, 31 

1 Morse's Geography, $1,90 , 190 

9 Great-Coats, $9,00 ....... 4 

1 Vest, $0,50 .,.,... 50 



Amount of stocky $1671 -f- • 

By agreemeM, 15 per cent, wa to be deducted from the 
amount of stock. For the above goods, the olerk has pftia as 
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ARITHMETIC, 



foUowB : his services for the two last years, at f^ p^r mcttth; 
turned in a note on James Spencer, of 500 dollars, with 5 years' 
eompound interest due on it-€69112 ; and, for the balance, he 
was to ffiye his note, payable in 6 years from the date of the 
transaction, without interest : now the question is, what sum 
of ready money will discharge said note ? A. $93,557. 

Afler the clerk had purcnased the aboye stock, and settled 
for the same, he commenced business for himself. The rent 
of his store costs him |t29 a year ; his clerk-hire if!27Mi 
precisely ; in addition to which is the interest of his capital, 
$1420,35, (that is, the interest of the amount of stock, after the 
15 per cent, is deducted, $85221). He next considered what 

Sice he must put on each article, to make a certain per cent 
e recollected that the goods were already rated in the inyen- 
tory at 15 per cent, more than their actual cost. Now, said .he, 
if I can make 5 per cent, in adyance on their present yalua- 
tion, clear of all expenses, I shall be satisfied. The question, 
then, is, at what price he must mark each article, commencing 
with the first on the inventory, so as to clear the 5 per cent. 

The pupil will find, bpr calculation, that the exMnses amount to 10 per 
cent, on the actual cost oral! the articles ; this, added to the 5 per cent., makes 
15 per cent, advance ; that is, each article must be marked 15 per cent, higher 
than its present valuation in the inventory. The answer to each follows in the 
same order as the artieles stand in the above inventory, commencing with the 3 
bbls. of susar. and finding the selling price of each per lb., &c. 

^ote. — In marking goods, it is customary to neglect the mills, if under 5 ; 
if exactly 5, add j^ of a cOnt, and if over 5, add 1 cent to the cents. 



Sugar, at ... 7 per lb. 
Tea, .... '.575 per can. 



Coffee, 
Fork, . . 
.Deer, . . 
Hams, . . 
Tidlow, . 
Rum, . . 
Molasses, 
Brandy, . 
Brandy, . 
Wine, . . 
Wine, . . 
Gsn, . . . 
Yinesar, 
Barrels, 
Hhds. . . 



40 per lb. 

Sees* 
lO • • • • 

Uk ... 

30 per gal. 
28.. ... 

133 ... . 

aFO • • • « 

115 ... . 
69 ... t 

^v • • • • 

86 each. 

laa . , . 



Calico, . . . S5 per yd. 
Silk, .... 103 ... . 
Cotton, . . 16 ... . 
Cotton Plaid, 22 .... 
Linen, ... 53.... 
Broadcloth, 137 .... 
Blue do. 431 .... 
Mixed do. 120| . . . 
Satin, ... 101 ... . 
VestJngS) . 9Q patt. 
Hats, .... 349|^ each. 
Shoes, . . . 907 a pair. 
Shoos, ... 25.... 
Whips, . . ]3l each. 
Hoes, ... 95 ... . 
Axes, . . . 134^ • . . 
Axe-hclves, 8 . . . . 



. Si6 eaeh 
. 53 . . 

. «Kfl9 « . « 
. 11^ . . 

. 41 per lb. 
. 40S|^eaeh. 

Vv « • • 



Paib, . . 
Tubs, . . 
Kettles, . 
Knives, • 
Snuif, • . 
Ploughs, 
Rakes, . 
Hymn-Books, 44 . 
Spelling-B. . SI . 
€reographie3, 18 . 
Geography, 138 . 
Great-Coati, 330 . 
Vest, .... 57| 

Jims. ^,81^ 



5S. Bought 42 gallons of rum, for $37,80 ; how much water 
must be mixed with it, that it may be afforded for $^60 per 
gallon ? * 

$,80 : $37,80 : i 1 gal. : 47| galls. ; then, 47| =48 + 5^ galls., Jhu, 

53. A thief, haying 30 miles the start of an officer, makes off 
at the rate of 8 mil 'is an hour ; the officer presses on after him 
at tkm ate of 10 m'kes > »n hour : how much does he gain on the 
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Ug»f ^X-pne hoar? how long before he will overtake the thief? 
A. 2 miiea ; 15 nours. 

54. A person, looking at his watch, was asked what o'clock 
it was \ he replied it was between 4 and 5 ; but, a more particu- 
lar answer bein^ requested, he said the hour afhd minute hands 
were then exactly together. What was the time .? Ste tlie Key. 

55. At 12 o'clock the hour and minute hands of a clock are 
exactly together ; when will they be togeUier again ? 

Ans. 1 h. 5 m. 27^ sec. 

66. 1£ 10 men can perform a piece of work in % daj^s, how 
many men will accomplish another piece of work, four times as 
large, in a fifth part of the time ? A. 200. 

§7, A can do a piece of work in 8 days, and B in 12 ; in 
what time would both finish it by working together ? 
Dayi. Day. Work. Work. \ 

e : 1 :: 1 : i [i4-TV = 2V Then,^?^ : 1 : : 1 : 4*, .«. 
12 : 1 :: 1 : ^ y 

58. What number is that, from.wlvch if you take f , the re- 

•mainder will be ^ ? | + 4 = +»}, Ans. 

59. What number is that, £rom which if you take §, the re- 
mainder will be ^ ? Ans. ^. 

60. Wlmt number is that, from which if you take i of | of 2^^ 

the remainder will be | ? Ans, ^^ = 1-^. 

61. What number is that, which, being divided by |, the 

quotient will be f ? ^. ^^. 

62. What number is that, which, being multiplied by ^, tlie 

product will be 3^ ? A. 3f f . 

63. What number is that, from which if you take | of itself, 
the remainder will be 12 ? 

1» or ^i — ^1 = 4-1 remaindor. Thon, the remainder 152, boinff 4 X 19 = ^ 
times greater Uian tlie remainder \t tlie number itself Avill be 48 times greater 
than 1. A. 46. 

64. What number is that, to which if you add i^ of -J of itself, 
Uie sum will be 39 ? 

^ of ^ = ^jy, and the number itself -}^ } then, ^ -|- .J.^ = ^ ; if to the 

whole number ^ of -I* of it be added, the sum will bo -^-^ ; consequently 39 is 
J.J.oftiio number.. Jiiu.ZO. 

65. What number is that, to which if you add ^ of itself, the 
earn will be 18 ? A. 12. 

G6. A owns ^ of a vessel, B § ? C f , and D the remainder ; 
D's port is $100 : can you tell me how many dollars is each 
man's port, and what part of the vessel D owns .''' 

Ans. A'8part,$100; B's,*200; Cs, $400; and D's parti* | 



m ARITMMETiC. 

67. There is a beam, -j^ of which is in the ground, -jfjg^ ih the 
water, and the rest, being 2 feet, out of water; how long is 
the beam .' ^. IG feet. 

C8. The tliird part of an army was killed, the fourth part 
taken prisoners, and 1000 fled ; liow many were in this army ? 
how many hilled ? how many taken captives ? 

^ + i s=B -^2-, of the whole army ; then, as -f^ more makes -JJ, 

or the whole army, -j^y =» 1000 ; and if -j^ be 1000, how mucli is 

if J or the whole ? ^ns. 2400, the whole army; 800 killed, 600 

captives. 

69. Suppose that there is a mast erected, so that i of its 

length stands in the ground, 12 feet in the water, and f- of its 
length in the air, or above water ; I demand the whole length 
Reducing the fractions to tlie least common denominator, * 

gives fff -I- il = + J ; therefore 12 feet = i^ . Ji. 216 feet. 

70. In an orchard of fruit-trees, 4 of them bear apples, 4 pears, 
^ plumS) 40 of them peaches, and 10 cherries ; how many trees 

docs the orchard contiin ? I'lj =3 50 4~ 13* -^''^ 600. 

71. A man spent one .third of his life in England, one fourth 
in Scotland, and the remainder, which was 20 years, in the 
United States ; to what age did he live ? ^. 48 years. 

72. The number of scholars in a certain school is as follows : 
^ of the pupils study geography, ^grammar, ^ arithmetic, and 
10 learn to read ; what number is pursuing each branch at 
study ? ^. 30 in gec^rapby, 80 in grammar, 120 in a^itbme 
tic, and 10 learn to read. 

73. The double and the half of a certain number, increased 
by 7^ more, make 100 ; what is that number ? Ji. 37. 

74. A man, having purchased a drove of cattle, was driving 
them to market, when he was met by a gentleman, who in- 
quired of him where he was going with his lOOvh^ad of cattle ? 
Sir, said he, I hUve not near 100, but if I had as many more as' 
1 now have, ^ as many more, and 7 cattle and 4, 1 sliould have 
a hundred. How many had lie ? ^. 37. 

75. Five eighths of a certain number exceed ^ of the same 
number by 36 ; what is that number ? 

f — § = ^j; hence 36 is -^u of the number sought. A, 160, 

76. What number is tliat, which, being increased by •}, J, 

and 4 of itself, the sum will be 131 ? .ins. 73^V- 

The eleven foregoing questions are usually performed by a 
rnle called Position, but this method of solving them by fhic- 
tions is 4)ivferable. 

77. A hare starts up 12 rods before a hunter, and scuds away 
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at the xftie . of 10 miles an hour ; now, if the hunter does not 
eh&ng^lils place, how far will the hare get from the hunter in. 
45 seconds ? Jl. 52 rods. 

78. If a dog, by running 16 miles in one hour, gain on a hare 
6 miles eyerj hour, how long will it take him to overtake her, 
provided she has 52 rods' the start f A, 07| seconds. 

79. A hare starts 12 rods before a greyhound, but is not per- 
ceived hy'him till she has been up 45 seconds ; she scuds away 
at the rate of 10 miles an hour, and the dog afler her at the 
rate of IG miles an hour ; what space will ue dog run before 
he overtakes the hare } A. 138 rods, 3 yards, 2 feet. 

80. A gentleman has an annuity of ^|$2000 per annum ; I wish 
to know how much he may spend daily, that, at the year's end, 
he may lay 6p 90 guineas, and give 20xents per day to the poor 
"tof his own neighborhood ? A, $4,128. 

81. What is the interest cf $600 for 120 days ?-12. For 2 
.-days?-20. For 10 years, 10 mo. and 10 days?-391. For 5 

years, 5 mo. and 5 days P-19550. For years, mo. and 6 
days P-234G0. For 4 years, 4 mo. and 4 days ?-15040. 

A, Total, $989,70. 

82. What is the present worth of $3000, due 2^ years hence, 
discounting at 6 per cent, per annum r A. ^2608,695-f-. 

83. Suppose A owes B $1000, payable as follows ; $200 in 4 
mo., $400 in 8 mo., and tlie rest in 12 mo. ;. what is the equated 

time for paying the whole ? A. 8^ months. 

84. How many bricks, 8 inches long, 4 inclios wide*, nnd 2^ 
inches thick^ will it take to build a house fc'4 feet long, 4J ft»t*t 
wide, 20 feet bi^h, and the walls to be I foot thick .' 

The pupil wiU perceive that he must deduct the width ofdlie 
wail, that is, 1 foot, from the length uf eaeh side, because the 
inner sides arc 1 foot less in length than tile outer sides. 

A, 105408 br.cks 

21 
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ALLIGATION. 

IT liXXXII. Alligation is the method of mixing seyernl 
smiples of different qualities, so that the compound, or com- 
position, may be of a mean or middle quality. 

VVlien the quantities and prices of the several things 
cr simples are given, to find the mean price or mixture 
compounded of them, the process is called 

ALLIGATION MEDIAL. 

1. A fanner mixed together 3 bushcla of rye, worth 50 cents a baskol, 4 
busliols of corn, worth 60 cents a busliel, and 4 bushels of oata, worth 30 cents 
a bushel : what is a bushel of this mixture worth ? 

In this example, it is plain, that^ if the cost of the whole bo divided by tii« 
whole number of bushels, the qaotieot will be tlie prico oY one bushel of th« 
mixture. 

3 bushels at $,.'>0 cost $1,00 

4 $,H0 . . $3,40 

4 $,30 . . $1,30 

— $4,60 -f- 10 = 46 cU., Am. 

10 $4,60 , 

Rule. Di\'ide the whole cost by the whole number o! 
bushels, dLC. ; the quotient will be the mean price or cost ot 
the mixture. 

3. A grocer mixed 10 cwt. of sti^r at $10 per cwt., 4 cwt. at $4 per cwt., 
and 8 cwt. at %1\ por cwt. : what is 1 cwt. or this mixture worth .' and what is 
5 cwt. worth ? A. 1 cwt. is worth $8, and 5 cwt. is worth $40. 

3. A composition was made of 5 lbs. of tea, at %l\ per lb., 9 lbs. at $1,80 per 
lb., and 17 lbs. at $1| per lb. : wliat is a pound of it worth? 

A. $l,54ftJ^ -f . 

4. If 39 bushels of wheat, at $1,35 per bushel, be mixed with 15 bushebof 
rye, at 65 cents per bushel, what will a bushel or this mixture be worth ?. 

A$l,13*^+w 

5. If 4 lbs. of gold, of 33 carats fine, b» melted with 3 lbs. 17 carats fine, what 
will be the fineness of this mixture ? A. 31 carats. 



♦ ALLIGATION ALTERNATE. 

• 

IT LXXXm. The process of finding the proportional 
quantity of each.,8imple, from having the'mean price or rate, 
and the mean 'prices pr rates of the several simples given, is 
called •^tgatitm SllemaJtt ; consequently, it is the reverse 
0^ JIUigaiiorv'Mediali and may be proved by it. 



Cts. Bashels. 



«>{|^i:^6}-*"- 
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1. A fiunner has ooti, wortb S5 centi a biuhel, whieh ho wishos to mix wirU 
corn, worth 50 cents ]>er bushel, so that the mixture may be worth 30 cents per 
bushel ; what proportions ot qnantities of each must he take ? 

In this example, it is plain, that, if the prince of the com had been 35 cetttR, 
that is, had it exceeded the price of the mixture, (30 cents,) just as much as it 
ialls short, he must have taken equal quantities of each sort ; but, since tho 
difference between tlie price of the corn and tho mixture price is 4 times as 
moch as tho differenco between tlie prico of the oats and tlie mixture price, 
consequently, 4 times as much oats as com must be takon^ that is, 4 to 1, or 4 
hinh«hi of oats to 1 of com. But since we determine this proportion by the 
differences, hence these differences will represent the same proportioo. 

These' are 90 and 5, that is, 20 bushels of oats to 5 of corn, which are the 
qnantities or proportions required. In determiniug[ these differences, it will be 
round conTement to write them down in the following manner : 

OPERATION. ^^ ^''^ ^ recollected, that the difference bo* 

twoen 50 and 30 is 20, that is, 20 bushels pf oats, 
which must, of course, stand at tho right of tho 
25, tho price of the oate, or, in other words, op- 
posite the prico that is connected or linked with 
the 50; likewise the difference between 25 and 
30 ^ 5, that is, 5 bushcb of corn, opjposite tiie 50, (the prico of the corn.) 

The answer, then, is 20 bushels of oats to 5 bushels of com, or in that pro- 
portion. 

By this mode of operation, it will be perceived tliat tiiero is precisely as 
much gained by one quantity as there Ls lost by anotlier, and, therefore, tho 
gain or loss on the whole is equal. 

The same wilh be true of any two in^edients mixed together in the same 
way. In like manner tho proportional quantities of any number of siihples may 
ho determined ; for, if a loss be linked with a greater than the mean price, there 
will be an equal balance of loss and^gain bctiveen every two, consequently an 
equal balance on the whole. . 

It is obvious, that this principle of operation will allow a great variety of 
answers ; for, faavinff found one answer, we may find as many more as we 
please, by onljr multiplying or dividing each of tho quantities found by 3, or 8, 
or 1, &c. ; for, if 2 quantities of 2 simples make a babince of loss and gain, as it 
respects the mean price, so will also the double or treble,'the (, or | part, or 
any otlicr ratio of those quantities, and so on to any extent whateve;. 

FnooF. We will now ascertain the correctness of the foregoing operation by 
tho last mle, thus : 

20 bushels of oats, at 25 cents per bushel, ^ $5,00 
5 com, atdO = (2,50 

25 25)7,50(30 

75 

Ans. 30 cents, the price of the mixture. 



Hence we derive the following 

RULE. 

Reduce the several prices to the same denomination. 

Connect, by a line, each price that is less than the 
mean rate, with one or more that is greater, and each price 
greater than the mean rate with one or more that is less. 

Place the difference between the mean rate and that 
of each of the simples opposite the price with which they 
arc connected. 
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Then, if only cme difference stands •gamtl Vi^^§pce^ 

it expresses the qaantily of that price ; but if there i»e sev- 
eral, their sum will express the quantity. 



9. A merchant has lereral sorta of tea, some at 10 a., aonie at 11 a., aoaiaat 
13 a., and aome at 94 a. per lb. ; what proportiona of each moat be taken to 
make a oompoaitioa worth IS a. per lb. .' v 



OPERATIONS. 



12^ 



a. 

lo- 
ll 



iba. 
-2^ 



— 1 



13 — I U ir*^"*- 

14 '-2 



Oa, 



12^ 



10- 
11- 
13- 
14- 



Ibe. 
—2-1-1=3 

— 14-2=3 ^•*"- 
-2 =2 



3. How much wine, at 5 a. per gallon, and 3 a. per gallon, moat be mixed 
together, that tlie compound may beLwortn 4 a. per gallon? 

^. An equal quantity of each soft. 

4. How much com, at 4Q cents, 60 cents. 67 centa, and 78 cents, per bnshel, 
must be mixed together, that the compound may be worth 64 conts per bushel r 
Jt. 14 bushels at «t cents, 3 bushels at 60 cents, 4 biuhels at 67 conts, and S3 
busheb at 78 cents. 

5. A grocer would mix different quantities of sugar ; viz. one at 90, one at 
S3, and one at SK centa per lb. ; what quantity of each sort must be taken to 
make a mixture worth SB cents per lb. r 

Jl. 5 at 90 cents, 5 at 93 cents, and 9 at % cents. 

6. A jeweller wiahes to procure gold of 90 carats fine, fiom gold of 16, 19, 91, 
and 94 eanta fine ; what quantity of each must he take r 

Ji, .4 at 16, 1 at 19, 1 at 91, and 4 at 94. ^ 

We have seen that we can take 3 times, 4 times, }, |, or anv proportion of 
each quantity, to form a mixture. Hence, when the quantity of one simple h 

even, to find the proportional quantitiea of any compound whatever, after 
Lving found the pv^Nutional quantities by the last rule, we have the following 

RULE. 

As the PROPORTIONAL QUANTITY of that prlce ithoee 
quantity is given : is to each proportional quantity 
: : so is the given quantity : to the quantities or pro* 
portions of the compound required. 

7. A grocer wishes to mix 1 gallon of brandy, worth 15 >• JP«r gtlkii, with 
rum worth 6 s., so that the mixture may be wortn 10 a. per gaUon ; how^^mneb 
rum must bo taken ? 

By the last rule, the differences are 5 to 9 ; that is, th0 proportions are 9 of 
brandy to 5 of rum : hence he moat take fi^ gallonB of rum fw every gallon of 
brandy, wtf. 9(ganona. 

6. A person wishes to mix 10 bushels of wheat, at 70 centa per bnahel, with 
rye at 48 cents, com at 36 cents, and barley at 30 cents per bushel, so that a 
bushel of this miztiHe may be worth 38 cents ; what quantity of each nmst bo 

taken? 
We find by th^ last rule, that the proportions are 8, 9, 10, and 3S. 



Then, as 8 
8 
8 



9 
10 
39 



10 
10 
10 



91 bnaheb of rye. 



1S2| bushels of com. >jSns, 
40 bushels of barley. > 

9. How much wrater must be mixed with 100 gallons of ram, worth 90 een ta 
pMT gallon, to reduce it to 75 cents per gallon ? ^. 90 gallons. 

10. A grocer mixes teas at $1,90, $1, and 60 cents, with 90 lbs. at 40 eeata 
Mr lb. ; how much of each sort must he take to make the compoaitioa worth 



cents per lb. .' ^. 90 at $1,90, 10 at $1, and 10 at 60 eents. 



i 




INVOLUTION. . 915 

<il. A' lirMM'htf currents at 4 cents, 6 cents, 9 cents, and 11 cents per lb. ; 
•ad he wishes -to make a mixture of 5M0 lbs., worth 8 cents per Ih. ; how many 
currants of each kind must he take ?-^In this examnle, we can find the prepor- 
tional quantities by linking, as before ; then it is plain that their sum will be 
in the MHne PRMMrtion to any part of their sum, as the whole compound is to 
any part or the compound, which exactly accords with the principle of 
Fellowship. 

Hence we have the following 

RULE. 

As the sum of the proportional quANTtriES found by 
linking, as before : is to each proportional quantity 
: : so IS tlie whole quantity or compound required : to 
the REQUIRED QUANTITY of each. 

We will now apply this rule in performing the last question. 

{10:3::240:721bs., at 4ct8.^ 
10 : 1 : : 240 : 24 lbs., at 6 cts. I ^ 
10 : 2 : : 240 : 48 lbs., at 9 cts. f 5 
10 : 4 : : 240 : 96 lbs., at 11 cts. J 

10 

13. A grocer, having sugars at 8 cents, 12 cents, and 16 cents per ()ound, 
wishes ta make a composition of 139 lbs., worth 13 cents per pound, without 
gain or loss ; what quantity of each must be taken? 

Jl. 30 lbs. at 8, 30 Uis. at 12, and 60 lbs. at 16. 

13. How much water, at per gallon, must. be mixed with wine, at 80 cents 
per gallon, so as to fill a vessel of 90 gallons, which may be offered at 50 cents 

per gallon ? .if. 56^ gallons of tvine, and 33^ gallons of water. 

14. How much gold, of 15, 17, 18, and 22 carats fine, must bo mixed together, 
to Amto a composition of 40 ounces of 20 carats fine ? 

Jl. 5 oz. of 15, of 17, of 18, and S5 oz. of S3. 



INVOLUTION. 

IT IjXXXIV* Q. How much docs 2, multiplied into itself, or by 9, 
make.' 

Q. How much does 2, mullipllod into itself, or by 2, and tliat product by H, 
make i 

Q. When a number is multiplied into itself once or more, in this manner, 
what is the process called f 

A. ifivolution^ or the Rcdsing of Powers. 

Q. What is the number, before it is multiplied into itself, cal|od .' 

A. The first power, or root 

Q. What are the several products called ? 

A. Powers.* 

Q. In multiplying 6 by 6, that is, 6 into itself, making 36, we use 6 twiM{ 
what, then, is.36 called ? 

A, The second power, or square of 6. 

Q. What IS the second power, or square of 8 .' 10 ? 13? 

A. 64. 100. 144. 
21* 
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0. In HBhiiityiaf 3bgrS,BMki«f 9,aiidtlM9aboliy3»BAkiiit9E7yWe «m 
th« athrtfe tiflMs ; what, then, u the 87 o«lIed? 

A, The third power, or cube of 3. 

Q. What is the tUid power ef 9 ? 3 ? 4 ? 

A. 8. 27. 64. VXXX 

Q. What is the figure, or number, called, which denotes tiie ' power, as 9d 
power, dd power, Ace. ? 

A, Tne index, or exponent. 

^. When it is rei^aired, for instance, to find tiie thhrd power of 3, what is 
the index, and what is the power ? 

•4. 3 is the index, 27 the power. 

Q. Tliis index is sometimes written over the number to be multiplied, thus, 
^ ; what, then, is die power denoted by St*? 

wf. 2X2X2X2 = 16. 

Q. Whenafifure hasasmall one at the right of it, thus, G^, what doesH 
nmaa? 

A The 5th power of 6, or that 6 must be raised to the 
5th power. 

1. How muoh is 1^, or the square of IS? A, 144. 
9k Howmaehis4', or thesquareof4? A, 16. 

9. How much is lOl*, or the square ef 10 ? A, 100. 

4. How much is 4^, or the cube of 4 ? A, 64. 

5. How m«eh is 1*, or the 4th power of 1? A, 1. 

6. What is the biquadrate, or 4th power, of 3 ? A. 81. 

7. What is the square of j-? }? A. ^, ^. 

8. What U the cube of j.? f? ^? A, ^. ^. ^. 

9. What is the square of ,5? 1,9? A, S&, 1,44. 

10. Involve 3 to the 3d power ; 3 to the 3d power, jf. 4, 8. 

11. Involve -^ to Ae 3d power i -^ to the Sd power. A. -A , y^». 

12. Involve |- to flte 9d peil^er. A. ^ =^ j-. 

13. Involve ^ to the 9d power. A. ^. 

U, What is ^ , or the square of ^ ? A. X, 

15. What is the value of •^.' A. ^. 

16. What is the value of j- ? A. ^. 

Exercises for (he Slide. 

1. What is the square of 900 ? A, 810000. 
9. What is the cube of 911 ? A. 9390931. 

3. What is the biquadrate, or 4th power, of 80 ? 4. 40060000. 

4. What is the sursolid, or the 5th power, of 7 ? A. 16807. 

5. Invelve fj, f , ^, each to the 3d power, A. |f^, ^^ 

6. What is the square of 5| ? A. 301. 

7. What is the square of 164 ? •^. 379^. 

8. What is the value of 8*? w«. 39768. 
a. Whatisthe value of 10«? A. 10000. 

11. What is the cube of 35? A. 15035. 
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EVOLUTION. 

f IjXXXy. Q. AVhat number, multiplied into itself, will make 16? 
that i8,'wbat^i9 the firat power or root of the' square number 16 f 

A, 4. 

Q. Why? 

A. Because 4 X 4= 16. 

Q; What number multipliedLinto itself three times, will make S7? that is^ 
what is the 1st power or root onhe cubic number S7 f * 

Q. Why? 

A. Because 3x3x3 =27. 

Q. Wliat, then, is the method of finding the first powers or roots of 9d, 3d, 
Ate, powers called? ./ 

JL Evolution^ or the Eaimdi&n of Roots, 

Q. In Involution we were required, with the first power or root being given, 
to find higher powers, as 2d, 3d, A&c, powers \ but now it seems, that, with the 
2d, 3d, &c., powers boinz given, we arc required to find the 1st power or root 
again ; how, Uien, does Evolution differ from Involution ? 

A, It is exactly the opposite of Involution. 

Q. How, then, mity Evolution be defined ? 

A. It is the method of finding the root of ai y number. 

1. Wliat is the square root of 144? A, 13. 
Q. Why? 

A. Because 12 X 12 = 144. 

' 8. What is the cube root of 27 ? Jl. 3. 
Q. Why? 

A. Because 3 X 3 X 3 = 27. 

3. Whajt is tlio biquadrate root of 81 ? Ji, 3. 
Q. Why? 

A, Because 3 X 3 X 3 X 3= 81. 

Wo have seen, that any nunil>er ma^ be raised to & perfect power by Invo^ 
lution ; but there are many numbers ot which precise roots caiiiiot be obtained \ 
as, for instance^ the square root of 3 cannot be exactly determined, there l>ein^ 
no number, which, by being multiplied into itself, will make 3. By the aid ot 
decimals, however, we can come nearer and nearer, that is, approximate 
towards the root, to any assigned degree of exactness. Those numbers, whose 
roots cannot exactly be determined, are called Sobo Roots, and those, whose 
root.4 can exactly be determined, are called Rational Roots. 

To show that the square root of a number is to be extracted, wo prefix this 
character, y. Other roots are donote<l by the same character with the index 
of the required root placed before it. Thus, v^ 9 signifies that the square root 
of 9 is to be extracted j 3^27 signifies that tlie cube root of 27 is to be ex* 

tracted } <^ 64 = the 4th root of 64. 

When we wish to express the power of several numbers that are connected 
togetlier by these- signs, -|- , — , ice, a vincalum or parenthesis is used, drawn 
Arom the top of the sign of the root, and extending to all the parts of it ; thus 

toe cube root of 30 — 3 is expressed thud, *>/30— 3, dec. 
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EXTRACTION OF THE SaUARE R001\ 

IT I4XXXTI. Q. We hare seen (IT LXXXV.) that the not of aay 

Bomber u iu let power ; ahra that a aquare is theSd power: what, thep, U to 
be deoe, in order to find the lat 'power ; that ii, to extract tba square root of 
any nomber ? 

A, It is only to find that number, which, being mtdtiphed 
into itself, will produce the given number. 

Q. We have leea (IT LXXIX.) that the proeesg of finding the contents of a 
square oooaists in multiplying the length of one side into itself; when, then, 
the contents of a square are given, how can we find the length of each siae ? or, 
to illustrate it by an example. If the contents of a square figure be 9 feet, what 
inust be the length of each side ? 

A. 3 feet 

Q. Why ? 

A. Because 3 feet X 3 feet = 9 square feet* 

Q. What, then, is the difference in contents between a squere figure whose 
sides are each 9 feet in length,, and one which contains only 9 square feet ? 

A. 9x9 = 81—9=1:72. 

Q. What is the diflferenee in contents between a square figure containing 3 
square feet, and one whose sides are each 3 feet in length ? 

A. 6 square feet. 

Q. What is the square root of 144? or what is the length of each side of a 
figure, which contains 144 square feet ? 

A, 12 square feet ^ 

Q. Why? J^ 

A. Because 12 X 12 = 144. 

Q. flow, then, may wo know if the root or answer be right? 

A By multiplying the root into itself; if it pKvJucOT thi 
given number, it is right 

Q. If a square ganUn contains 16 square rods, how many rods c^bes it mos^ 
ure on each side ? and why ? 

A* 4 rods. Because 4 rods X 4 rods =: 16 squtift r>4M 

J. What is the square root of 64 ? and why ? 
9. What is the square root of 100? and why ? 
a. What is the square root of 49.? and w^hy ? 

4. Extract the square root of 144. 

5. Extract the square root oi 36. 

6. What is the square root of 3600 ? 

7. Wliat is tlie square root of ,25? jS. ,5. 

8. What is the square root of 1,44? Jl. 1,3. 

0. What is the ^ralue of ^95 ? or, what is the square root ofHb t 

10. What is the value of V, 4? Ji, ,3. 

11. 'Wliat is the square root of ^? Jl. ^. 
19. Wliat is the value of V f -^ -tf- §. 

13. What is the square root of ^ of -^ ? jl, ^. ' 

14. What is the square root offi^ ? ^6^ = ^2^ =s ^ = 3^, jtng, 

15. What is the value of V f off ? Jl. §. 

16. What is the square root of 30^ ? 

^ 17. What is the difference between the square root of 4 and the square of <r 
•r, whieh is the same thing, what is the diflTerence between ^"4 and 4* ? 

V^4 = 9, and 4* = 16 ; then, 16 — 9 SB 14, .Aiti 
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18. What ifl the difference between V 9 And 9^ ? 

19. Wliat is the difference between V 16 and ^ 9 ? 

50. Wh&t^is'the difference between V^ <u>d -J-' ? Ji. 0. 

51. There is a square room, which is calculated to accommodate 100 sehol- 
aiiK how many can sit on one side ? 

S3. If 400 boj^, having collected together to perform some military evola- 
tions, riMMtld wish to march through the town in a solid phalanx, or square 
body, of how many must the first rank consist ? 

S§. A-generai bias 400 men ; how many must he place in rank and file to form 
thein into a square ? 

94. A certain sqaare parement^contains 1600 square stOnes, all of the same 
•ixe ; I demand how many are i^ntained in one of its sides ? Ji. 40. 

S5. A man is desirous of making his kitchen garden, containing. S|^ acres, or 
409 rods, a complete square ; what will be the length of .one side? 

^. A sqaare lot of land is to contain 2S^ acres, or 3600 rods of gronnd ; but, 
for the sake of fruit, there is' to be a smaller square within- the larger, which is 
to c<mtain S35 rods : what is the length of each side of both squares ? 

.^.60 rods the outer, 15 rods the inner. 

Ezercisea for ike Slate. 

1. If a sqnture field contains 6400 square rods, how many rods in lengUi docs 
It measure on each side ? Jl» 80 rods. 

3. How many trees in each row of a square orchard, which coiftains 3500 
trees ? j9. 50 trees. 

3. A general has a brigade' consistihg of 10 regiments, eacli reginnnt of 10 
companies, and each company of 100 men : how many must be plMed in rank 
and file, to fi>rm them in a complete square ? A. 100 men. 

4. What is the square root of 2500 > ^. 50. 

5. What is the 1st power of 1000000* ? Ji. 1000. 
6; What is the value of V 360000 ? Ji. 600. 

7. Whqi is the difference between the square root of 36 and the squave of 
36? .4.1290. 

8. What is the difference between V 4900 and 4900*? Ji. 21009990. 

9. What is the difference between ^81 and 81* ? A. 6552. 
10. What is the difference between V-^ and -^* ? 

-^^ = §• »»^ irV = xif ^ ' ^**^"> f - xifff = A^ = If » •*" 

" 11. What is the difference between V-A^ and-JL* ? Ji. 4-^4^. 
13. What is the amount of ^s/ 4 and v^ 9 ? wf . 5. 

13. What is the sum of V 4 and 9^ ? Ji. 83. 

14. What is Uie amount of V 301 and V2724 ? jJ. 32. 

15. What is the length of one side of a square garden, which contains IJM 
square rods ? in other words, what is the square root of 1296 ? 

In this example, we have a tittle diflicult^ in ascertaining the root. This, 
perhaps, may be <wviated by examining the figure on the following page, (which 
la in the form of the garden, and supposed te contain 15296 square rods,) and 
carefully noting down the operation as we proceed. 

OP£|lATIONd. In this example, we know that 

let. 3d. the root, or the length of one sida 

Square Rods. Sqnare Rods. ^ *« garden, must be greater 

30)1396(30 3)]ll96(36 than 30, for 30* = 900, and less 

900 9 than 40, for 40* = 1600, which is 

— — greater than 1SJ96 j therefore, we 

eO-f 6 = 66)396(6 68)396 take 30, the less, and, for conve 

396 396 nience' sake, write it at the left 

> — *- -— of 1996, as a kind of divisor. liJw> 

• wiwatthe ri^htof lS96,uBtho 
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30 rods. 


6 rods. 


• 


30 ' 


6 


J 


B « 

180 


C 6 
36 




A 


D 


1 


Rod«. 




fi 


' 30, ImigthofA. 


90 




do, breadth of A. 


6 


• 


900, gq. rods in A. 


180 



no. form of • flMtient in divinsa ; 

(See OperauoB UU) ; tiran, wA- 
txacting the s<lQfX0 of 30, a= 90O* 
. sq. redijfroni 1S96 sq. rods, leaTtt 
•9 396 sq. rods. 

S The p<u>il Mriil bear in nuM^ 

^ that the Fio. on the left is in tha 

. fonn <^the garden, and eontaias 

the same nnmber of sqaaie reds, 

viz. 1296. Thi« iScme is divided 

. into parts, called A, B, C, and D. 

Jt will be neroeived, that the 900 

square row, which we deducted, 

e are found by nnihipljrinc tbe- 

" ^ngthofA. being 30 rods, by the 

breadth, hemg also 90 rods^ that 

is, 30* = 900. 

To obtain the square rods ia 
B, C, and D, the remaining parts 
of the figure, we may multfplT 
30 rods. 6 rods. the length of each by the breadth 

of each, thus; 30x6 = 180, 
6 X6 = 36, andSOX 6 = 1M; then 180 + 36+180 = 396 square rods: or, 
add the length of B, that is, 30, to the length of D, which is also 30, making 
00 ; or, which, is the same thinf , we may double SO, making 60 ; to this add the 
length of C, 6 rods, and the sum is 66. Now, to obtain the square rods in the 
whole lengtib of B, C, and D|J«'a multiply their length, 6 rods, by the breadth 
of each side, thus, 66 X s: o96 square rods, the same as before. 
* We do the same in the operation ; that is, we first double 30 in the quo* 
tient, and add the 6 rods to the sum, making 66 'for a divisor j next, multiply 
66, the divisor, by 6 rods, the width, making 396 } then, taking 396 from 3W 
leaves 0. 

The pupil will perceive, the only difference between the 1st and Sid opera- 
tion (which see) is, that in the dd we neglect writing the ciphers at the right 
of the numbers, and use only the signimumt figures. Thus, for 30 -f^fi, we 
write 3 (tens) and 6 (units), which, joined leather, make 36 ; for 900, we 
write 9 Hiuifdreds^. This is obvious from the fact, that the 9 retains its 
place unaor the 9 (hundreds). Instead of 60 -{■ 6, we write 66. Omitting the 
eiphers in this manner cannot reasonably make any difference, and, in fact, it 
does not, for the result is the same in both. 

By neglecting the ciphers, we may, perhaps, be at a loss, sometimes, to dct* 
termine where we must place the square number. In the last example, we 
knew where tlie square of the root 3 (tens) = 9 (hundreds) should be placed, 
for the ciphers, at the right, indicate it ; but had these ciphers been dropped, 
we should, doubtless, have hesitated in assigning the 9 its ptc^t place. This 
difficulty will be obviated by observing what follows. 

' The square of anynumber never contains but twiee as many, or at least hot 
one figure less than twice as many>figures as are in the root. Thus, the 
square of the root 30 is dOO ; now, in wO there are bi|t three figures, and in 30, 
two figures ; that is, the square of 30 contains but one fifure more thian 30. We 
will take 99, whose square is 9601, in which tiMre are four figures, and in its 
root, 99, but two ; that is, there are exactly twice as many figures in the aquaie 
9Ml.ae«ra in its root, 90k Thi;^ will be equally true of any numbers whatever. 

Hence, to know where to place the several square numbers, we may point 
off tiie figures in the given number into periods of two figures each, canmiencing 
with the units, and proceeding towards the left. And. since the value of both 
whole numbers and decimals is determined by th«ir distance firom the units' 
place, oonseqnently, when there are decimals in the given nnmber, we may 
begin at the units* place, and point ofi'the figures towards the right, in the saas 
rnmner as we point off whole numbers towuds the left. 

By each of the preceding operations, then, we find that the root of 1SS6 il 
M, or, in \other words, thelength of eaeh fide of the garden irMtoda. 
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PROOF* nil work may now be ptovecl by addiag ta(ether aU the iqiiai* 
toil contained m the ■evoral ports of the figare, thus : — 

A eontaiiw 90 x 90 = 900 squaxe rods. 

B 30 X 6 =: 180 Or, br Involution, 

C 6x6= 36 36X36 = lS96, Ans., as befon. 

D. . . : .30X 6 = 180 

1296 square rods. 
From these iUnstrations we derive the following 
RULE. ' 

Point off the given ^umber into periods of two figuies 
each, by putting a dot over the units, another over the hun- 
dreds, and so on; and, if there are decimals, point them 
in the same manner, from units towards the right hand. 
These dots show the number of figures of which the root 
^iU consist. . » 

I Find the greatest square numhea^ iii the left-hand period, 
and write its root as a quotient in division ; subtract Uie 
iquure number from the left-hand period, and to liie 
remainder bring down the next right-hand period for a 
ftiviolnd. 

Double the root (quotient figure) already found, and place 
it at tlie le^f the dividend for a divisor. 

Write sbch a figure at the right hand of the divisor, also 
the same fi^rure m the r^ot, as, when multiplied into the 
divisor tiius mcreased, the product shall be equal to, or next 
less than the dividend. This quotient figure will be the 
second figure in^the root. 

JVote. — ^The figure last described, at the right of the divisor, in the second 
operation, is the 6 rods, the width, which we add to GO, making 66 ; or. omit- 
tmg the in 60, and annexing 6, then multiplying 66 by 6, we wrote tiie 6 in 
the quotient, at the right of 3» making 36. 

Multiply the wh«le increased divisor bj the last quotient 
figure, and write the product under the dividend. 

Subtract this product from the dividend, and to the 
remainder bring down the next period^ for a new dividend. 

Double the quotient figures, that is, the root already 
found, and continue the operation as before, till all the 
perioos are brought down. 
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Afore Exercises- for ike ^aU. 

10. What if the square root of 65536 ? 

OPERATION. PROOF. 



9}65536(S56,dAu. 

4 



956 
956 



45)955 



506)3036 
3036 

17. What if the square root of 6460^ ? 

OPERATJON. 

8)648d^(80,5,wfiw. 
64 



1536 
1280 
519 

65536 



PROOF. 

80^ 
80^ 



1605)80,95 
0000 



4095 
6480;KS 



la What ia the square root of 470596? Jl. G86. 

19. What is the square root of 1048576? Ji. 1094. '« 

90. What is the square root of 9125764 ? ^, 1458. 

91. What is the square root of 6718464? ^. S599. 

' 99. What is the square root of 93059204? j1. 4809. 

93. What is the square root of 4294967996 ? A, 65536. 

d4. What is the square root' of 40? 

In this example, we have a remainder, after obtaining one figure in the ooot 
In such cases, we ma^ continue the operation to decimals, by annexing two 
ciphers for a new peno<l, and thus continue the operation to anj assignable 
diwree of exactness. But since the last figxire, in every dividend thus formed, 
%vnl alwajrs be a cipher, and as there is no fi^re under 10 whose square nujn- 
l^er ends in a cipher, tlierc will, of course, be a remainder ; consequently, the 
pupil need not expect, should he continue the operation to any extent, ever to 
obtain an exact root. This, however, is by no means necessary ; for annexing 
only one or two periods of ciphers will obtain a root sufficiently exact for 
almost any purpose. A. 6,3245 4-. 

95. What is the square root of 30? A. 5,4772. 

96. What is the square root of ^^^^ ? A. ^ = ^. 

Or, we may reduce tlie given fraction to its lowest terms before the root w 
extracted. 

Thus, V-^jJ^ = -^ j- = §» •*•*•» *■ ^fote. 
JSa. What ia the square root of 3^^ •' '^' ^> 

98. What is the square root of ^^ ? .^. ^. 

99. What is the square root ^^ 12^4,^21 ^ ^* T^T' 

If the fraction be a surd, the easiest method of proeeodii^ will he to 
it to a decimal first, and extract its root afterwards. 

30. What is the square root of JJ. ? A, ,9198 -f . 
ai What is the square root of |.^ ? A, ,9574 + 
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33. What is the square TOOt of ^1? . 

In thli example, it will be best to reduce the mixed number to an improper 
fraction, before extracting its root, after which/ it may be converted into a 
mixed number again. Jl. 20^. 

34. What is the square root of 913^^ ? .4. 30^. 

35. A general has an army of 5635 men ; how many must he place in raak 
and file, to form them into a square ? a/ 5625 = 75, Jina. 

36. A square pavement contains Si4336 square stones of equal size ; how 
many are contained in one of its sides ? Ji. L56. 

37. In a circle, whose area, or superficial contents, is 4096 feet» I' demand 
what will bo the length of one side of a square containing the same number of 
feet? Ji. 64 feet. 

38. A gentleman has two Valuable building spots, one containing 40 flic|uart 
rods, and the other 60, for which his neighbor offers him a square field, con- 
taining 4 times as many square rods as the building spots ; how many rods in 

length must each side of this field measure ? i^40 -f- 60 X 4 = ^^ -Ana. 

2&. How many trees in each row of a square orchaid, containing 14400 
trees ? A. 120 trees. 

40. A certain square garden spot measures 4 rods on each side ; what will 
be the length of one side of a garden containing 4 times as many sauare rods ? 

j9. 8 rods. 

41. If one side of a square piece of land measure 5 rods, what will the side 
of one measure, which is four times as large ? 16 times as large ? 36 times as 
large? Jl. 10. 20. 30. 

& A man is desirous of forming a tract of land, containing 140 acres, 3 
roods and 20 rods, into a square j what will be Uie length of each side ? 

A. 150 rods. 

43. The distance from Providence to Norwich, Conn., is computed to be 45 
miles ; now, allowing the road to be 4 rods wide, what will be the length of 
one side of a square lot of land, the square rods of which shall be equal to the 
square rods contained in said road ? A. 240 rods. 
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IT liXXXVII. Q. Involution, (IT LXXXIV.,) yoa doubtless recol- 
lect, is the raising of powers ; can you tell me what is the 3d power of 3, and 
what thepowcr is called ? 

A. 27, called a cube. 

Q. Evolution (ITLXXXVII.) was defined to be tho extracting the 1st power 
or roots of higher powers ; can you tell mo, then, what is the cube root of 97? 

•/J. 3. 

Q. Why? 

A. Because 3 X 3 X 3» or, expressed thus, 3^=27. 

Q, What, thon, is it to extract the cube root of any number? 

A, It is only to find that number, which, being multiplied 
into itself three times, will produce the given number. 

Q. We have seen, (If LXXX.,) that, to find the contenU of solid bqdiet, 
■uch as wood, foi' instance, we multiply the length, Iveadth and depth to* 

Sther. Theso dimensions are called cubic, because, by being thus multiplied^ 
sy do in fact contain so many solid feet, inches, ice, as are expressed by their 
jneauct; but what do you suppose the shape of a BoUd body is, which ie an 
exMteuhe? 
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A, It must have six equal sides, and each side must be 
an exact square. Stt block A, tohich acconvpames ikU 
work. 

Q. Now, since the length, breadth and thickness of any regular eobe are 
exactly alike, as, for instance, a cubical block^ which contains 27 cubic feet, 
can you inform me what is the length of one side- of this block, and what the 
length may be called ? 

•/9. Each side is 3 feet, and may be called the cube root 
of 27. 

Q. \Vhy ? JS. Because 3* = 27. 

Q. What is the length of each side of a cubical block containing 64 cahtc 
inches ? ji. 4 inches. 

Q. Why ? Jl. Because 4x^x4, or 4^ = 64 cubic inches. 
Q,. What is the cube root of 64, then i j3. 4. 

Q. Why ? ^. Because 4^ = 64. 

Q. What is the length of each side of a cubical block ctmtaining 1000 cubic 
feet? jf. 10. 

Q. Why ? j9. Because 10^ =r 1000. 

1. In a square box which will contain 1000 marbles, how many will it take 
to reach across the bottom of the box, in a straight row ? Ji. 10. 

2. What is the difference between the cube root of S7 and the cube of 3 ? 

3. What is the difference between 3^8 and 2^ ? A. 6. 

4. What is the difference between 3^ 1 uid 1^ ? Ji. 0. 

5. What is the difference between the cube root of 27 and the square root 
of 9? A. 0. 

6. What is the difference between 3^8 and V 4.' A 0. 

Operation hy Slate Illustrated, 

7. A man, having a cubical block containing 13824 cubic feet, wishes to know 
the Icn^h of each side, without mea&uring it; what is the length of each side 
ufRojd block? 

Sitould we attempt to illustrate the reason of the rule for extracting the cube 
root, l)y exhibiting the picture of the cube and its various parts on paper, it 
would tend rather to confuse than illustrate the subject. The best method of 
duing it is, by making several small blocks, which may be supposed to contain 
a certain proportions number of feet, inches, &c., corresponding with the op- 
eration of the rule. They may be made in a few minutes, fVom a small strip 
of a pine board, with a common penknife, at the longest, in less time than the 
teacher can make the pupil comprehend the reason, from merely seeing the 
picture on paper. In demonstrating the rule in this way, it will be an amusing 
iind instructive exercise, to both teacher and pupil, and may be comprehended 
by any pupil, however young, who is so fortunate as to have progressed as iar 
u-f this rule. It will give him distinct ideas respecting the different dimensions 
of sqaare and cubic measures, and indelibly fix on his mind the reason of the 
rule, consequently the rule itself. But. for the convenience of teachers, blocks, 
illustrative of the operation of the roregoing example, will accompany this 
work. 

The following are the supposed proportional dimensions of the several blocks 
used in the demonstration of the above example, which, when put togethet, 
oufrht to make an exact cube, containing 13824 cubic feet : 

One block, SO feet long, 20 feet wide, and 20 feet thick : this we will call A. 
Throe small blocks, each 20 feet long, 20 feet veide, and 4 feet thick j each of 
these we will call B. 

Three smaller blocks, each 20 feet long, 4 feet wide, and 4 feet thiok : eaoh 
ofUiese wo will call C. 
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One block, and th« smallest, 4 feet long, 4 feet wide, and 4 feet thick ; this 
we will call D. 

We are now prepared to solve the preceding example. 

In this example^you recollect, we were to find the length of one side of the 
oabe, containiiig 138S4 cubic feet. 



OPERATION 1st. 

ft. 13884(20, root. 
8000 



a«^ = 



a X2X3Q0=a divisor, 1200 )5884( 4 

qnot. 4 



4800 

8X30X4X4 = 960 

4X4X4 = 64 



Or, 



5824 deducted. 
0000 



The same operation, by neglecting the ciphers, 
may be performed tluis : 

OPERATION 2d. 



U884(20+4,orS4,|^| 



ax 9 X300 = 1200)5884, dividend. 




In this example, we know 
that one side cannot be 30 feet, 

for 30^ =27000 soUd feet, being 
more than 13824, the given 
sum; therefore, we will take 
20 for the lengtn of one side of 
the cube. 

• Then, 20 X 20 X 20 =^ 8000 
solid feet, which we must, of 
course, aeduct from 13824, 
leavinff5824. (See Operation 
1st.) These 8000 solid feet, 
iho pupil will perceive, are the 
solid contents of the cubical 
block marked A. This cor- 
responds with the operation; 
for we write 20 feet, the length 
of the cube A, at tne right of 
13824, in the form of & quo- 
tient; and its square, 8000, 
under 13884 ; from which sub- 
tracting 8000, leaves 5824, as 
before. 

As wo have 5824 cubio feet 
remaining, we find the sides of 
the cube A are not so long as 
they ought to be ; consequently 
we must enlarge A; but in 
doing this, we must enlarge 
the three sides of A, in order 
that we may preserve the 
cubical form of the block. We will now place the three blocks^ each of which 
is marked B, on the three sides of A. Each of these blocks, m order to fit, 
niast be as long and as wide as A ; and, by examining them, you will see that 
this is the case ; that is, SO feot long and 20 feet wide ; then 80 X 20 = 400, 
the square contents in one B ; and 3 X 400 = 1200, square contents in 3 Bs j 
then it uk plain, that 5824 solid contents, divided bjr 1200, the square contents, 
-will give the thickness of each block. But an easier method is. to square the 
2, (tens,*) in the root 20, making 4, and multiply the product, 4, by 300, making 
1200, a (Uvisor, the same as before. 

We do the same in the operation (which see) ; that is, we multiply the 
equaro of the Quotient figure, 2, by 300, thus, 2X2 = 4x300 = 15200 ; then 
the divisor, 15900 (the square contents) is contained in 5884 (solid contents) 4 
times ; that is, 4 feet is the thickness of each block marked B. This quotient 
fi^re, 4, we place at the right of 5824, and then, 15XX) square feet X 4 net, the 
thickness, =r 4800 sokd feet. 

If we now examine the block, thus increased by the addition of the 3 Bs, 
we shall see that there are yet three corners not filled up : these are repre- 
sented by the three blocks, each marked C, and each of which, you will ner- 
ceive, is as long as either of the Bs, that is, 20 feet, beinff the length or A, 
which is the 20 in the quotient. Their thickness and breadth are the same as 
the thickness of the Bs, which we found, by dividing, to be 4 feet, the last quo- 
tient figure. Now, to get the solid contents of each of these Cs, we multiply 
their thickness (4 feet) by their breadth (4 feet), = 16 square feet ; that is, the 
square of the last quotient figure, 4, ;?: 16 j these 16 square contents mmt ba 



5884, subtrahend. 



0000 
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aralbplied hj the length of each, (30 fe«t,) or, u then are 3, bjr 3 X 20 = 60 , 
mp which ie easier in praeUce, we may multiply the 9 (tens), in the root, 90, 

bjr 30, making 60, and thii product by ^ = 16, the square oenteots = 960 solid 
feet. 

We do the same in the operation, by multiplying the S in 90 by 30 =: 60 x 4 
X 4 = 960 solid feet, as before ; this 960 we write under the 4800, for we most 
add the several products together by and by, to know if our cube will contain 
all the re<^aired feet. 

By turning over the block, with all the additions of the blocks marked B and 
C, which are now made to A, we shall spy a little square space, which pre- 
vents the figure from becoming a complete cube. The little block for this 
corner is marked D, which the pupil will find, bv fitting it in, to exactly fill up 
this space. This block D is exactly square, and its length, breadth, and thick- 
ness are alike, and, of course, equal to the thickness and width of the Cs, that 
is, 4 feet, the last quotient figure ; -hence, 4 ft. X 4 ft. X 4 ft. = 64 solid feet in 
the block D ; or, in other words, the cube of 4, (the quotient figure,) which is 

the same as 4^ = 64, lu in the operation. We now write, the 64 under the 
960, that this may be reckoned in with the other additions. 

We next proceed to add the solid contents of the Bs, Cs, and D toother, 
thus, 4^00 -f- 960 -|- 64 = 5834, precisely the number of solid feet which we 
had remaining after we deducted 8000 feet, the solid contents of the cube A. 

If, in the operation, we subtract the amount, 5834, from the remainder ot 
dividend, 5834, we shall see that our additions have taken all that remained 
after the first cube was deducted, there being no remainder. 

The last little block, when fitted in, as you saw, rendered the cube eooK 
plete. each side of which we have now found to be 30 -^ 4 = 94 feet loq^ 
whicn is the cube root of 13834 (solid feet) ; but let us see if our cube oontain*. 
the required number of solid feet. 

PROOF. Oa, 

1 A, = 8000 solid feet. By Involution, 

3 Bs, = 4800 solid feet. «i v a* v Oi — twkui S ■**'"* ^^^ 

3 Cs, = 960 solid feet. 84 X « X -« — IJWM j „ y^^^^ 

1 D, == 64 solid feet. 



13824 I ^^^ ^^^^ '" ^^ 
I given cube. 

In Operation 3d, we see, by neglecting the cipben at the right of 8, the 8 is 
■till 8000, by its standing under 3 (thousands) ; hence, we may point ofT three 
figures by placing a dot over the units, and another over the thousands, and 
soon. 

From the preceding example and illustrations we derive the following 

RULE. 

Divide the given number into periods of three figures 
each, by placing a point over the unit figure, and every third 
figure from the place of units to the left, in whole numbers, 
' and to the right in decimals. 

Find the greatest cube in the left-hand period, and placs 
its root in the quotient. 

Subtract the cube thus found ftom the said period, and to 
the remainder bring down the next period, and call this the 
dividend. 

Multiply the square of the quotient by 300, calling it tht 
divisor. ^ 



( 



f 
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Find how manv times the divisor is contained in the divi- 
dend, and place the result in the root (quotient) ; then mul- 
tiply the divisor by this quotient figure, placing the product 
under the dividend. 

Multiply the former querent figure, or figures, by 30, and 
this product by the square of the last quotient figure, and 
place the product under the last ; under these two products 
place the cnbe of the last quotient figure, and call their 
amount the subtrahend. 

Subtract the subtrahend firom the dividend, and to the 
remainder bring down the next period for a new divic^end, 
with which proceed as before, and so on, until the whole 
is finished. 

JVoee 1. When the subtrahend happens to be larger than the dividend, the 
quotient figure must be made one less, and we must find a new subtrahend. 
The reason why the quotient figure will be sometimes too lar^, is, because this 
qaotaent figuce merely shovrs the width of the three first additions to the original 
cube ; consequently, when the subsequent additions are made, the width (quo- 
tient figure) may make the solid contents of all the additions more than the 
cubic feet in the dividend, which remain after the solid contents of the original 
cube are dedacted. 

S. When we have a remainder, after all the periods are brought down, we 
may continue the operation by annexing periodis of ciphers, as m the square 
root. 

3. When it happens that the divisor is not contained in the dividend, a cipher 
must be written m the quotient (root), and a new dividend formed by bringing 
down the next period in the given sum. 

More Exercises for the Slate. 

a. What n the cube root of 9663597 ? 

OPEEATION 

§663597 ( 213, Jhu. 
23=:8 

9^ X 300 =: 1900 ) 1663 first dividend 

ISOO 

2 X 30 X 1* = 60 

1»=: 1 

1261 first subtrahend. 



21* X 300 = 133300 ) 40S597 second dividend. 

396900 
21 X 30 X 3« = 5670 

3*= 27 



28 



402597 second subtrahend. 
000000 
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0. What is the cube root of 17576? A, 96. 

10. What is the cnbe root of&llTVI ? A, 83. 

11. What is the cobe root of 970S99 ? A, 99. 

12. What is the cube root of S000376 ? A, 126. 
m. What is the cabe root of 3796416? A. 156. 

14. What is the cube root of 94818816 ? A. 456. 

15. What is the cube root of 175616000 ? A. 560. 

16. What is the cube root of 748613312 ? A. 906. 

17. What is the cube root of 731189187729 ? A. 9009. 

18. What is the cube root of ^ ? A. |.. 

19. What is the cube root of ^^? A, f . 

90. What is the cube root of ^||^ ? A, ^. 

If the root be a surd, reduce it to a decimal before its root is extracted, m fai 
the square root. 

21. What is the cube root of ^^ ? wf . ,13 + . 

2S. What is the^ube root of iX? jS. ,34 + . 

SS. What is the length oi one side of a cubical block, which contains 1798 
solid or cubic inches ? A, 12. 

SM. What will be the length of one side of a cubical block, whose contents 
shall be equal to another bl««k 32 feet long, 16 feet wide, and 8 feet thick ? 

V'39 X 16 X 8 =3 16 feet, Ans, 

25. There is a cellar dug, which is 16 feet long, 12 feet wide, and 12 feel 
deep : and another, 63 feet long, 8 feet wide, and 7 feet deep ; how many solid 
or cuoic feet of earth were thrown out ? and what will be the length of one side 
of a cobicid mound which may be formed from said earth ? A. SSSQ. 18. 

26. How many solid inches in a cubical block which measures 1 inch on 
each side? How many in one measuring 2 inches on each side? 3 inches on 
each side ? 4 inches on each side ? 6 inches on each side ? 10 inches on each 
Bide? 20 inches on each side? A. 1. 8. 27. 64. 216. 1000. 8000. 

27. What is the length of one side of a cubical block, which contains 1 solid or 
cubic inch ? 8 solid inches ? 27 solid inches ? 64 solid inches ? 125 solid 
inches? 216 solid inches ? 1000 solid inches ? 8000 solid inches ? 

A. 1. 2. 3. 4. 5. 6. 10. 20. 

By the two preceding examples, we see that the sides of the cube are as the 
cube roots of their solid contents, and their solid contents as the cubes of their 
sides. It is likewise true, that the solid contents of all similar figures are in 
proportion to each other as the cubes of their several sides or diameters. 

^ote. — The relative length of the sides of cubes, when compared with their 
solid contents, will be best illustrated by reference to the cubical blocks ao- 
compaaving this work. 

28. if a ball, 3 inches in diameter, weigh 4 pounds, what will a ball of th« 
same metal weigh, whose diameter is 6 inches ? 

3^ : 6' t : 4 : 32 : Ratio, ^ X 4 = 32 lbs.. Ant. 

29. If a globe of silver, 3 inches in diameter, be worth $160, what is the valae 
of one 6 inches in diameter ? 3^ ; 6^ : : $160 : $1280, Ans. 

30. There are two little globes j one of tiiem is 1 inch in diameter, and the 
other 2 inches ; how many of the smaller globes will make one of the larger? 

A. 8. 

dl. If the diameter of the planet Jupiter is 12 times as- much as the diameter 
of the earth, how many globes of the earth would it take to make one as large 
as Jupiter? A. 1728. 

32. If the sun is 1000000 times as large as the earth, and the earth is 8000 
miles »n diameter, what is the diameter of the sun ? A, '800000 miles. 

^ote.-— The roots of moat powers may be fbund by the square and cube roots 
onjr ; thus tho square rpot of the square root is the biquadrate, or fourUxroot. 
and the sixth root is th^ cube of this square root. 
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ARITHMETICAL PROGRESSION. 

IT liXXXVIII. Any rank or series of numbers more 
than 2, increasing by a constant addition, or decreasing by 
a constant subtraction of some given number, is called an 
.Arithmetical Series, or Progression. 

The number which is aaded or subtracted continually is 
called the common difference. 

When the series is formed by a continual addition of the 
common difference, it is called an <ucending series ; thus, 

2y 4» 6, 8, 10, &c., is an ascending arithmetical series ; but 

10, 8, 6, 4, 3, &.C., is called a descending arUhmetical series, 
because it id formed by a continual subtraction of the com- 
mon difference, 2. 

The numbers which form the series are called the terms 
of the Series or progression. The first and last terms are 
called the extremes, and the other terms the means. 

In Arithmetical Progression there B^e reckoned 5 terms, 
any three of which being given, the remaining two may be 
found, viz. 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The common difference. 

5. The sum of all the terms. 

The First Term, the Last Term, and the JS/\i.mber of Terms, 
being given, to find the Common Difference ; — 

1. A man hod 6 sons, whose several ases differed aUke ; the youngest v^^ 3 
years old, and the oldest S8 : what was tne common diSereace of their ages. 

The difference between the yoangest son and the eldest evidently shows the 
increase of the 3 years by all the subsequent additions, till we come to 28 years ; 
and, as the number of these additions afe, of course, 1 less thaa the number 
of sons (5), it follows, that, if we divide the whole difference (28 ^ 3 =^, 35, 
by the number of addiiions (5), we shall have the difference between eacn one 
se^u'ately, that is, the common difference. 

Thus, 28 — 3 = 25 ; then, 25 -r- 5 = 5 years, the common diff*««nce. 

d. 5 yean. 

Hence, To find the Common Difference ; — 

Divide the difference of the extremes by th*^ number of 
terms, less 1, and the quotient will be the common oiference. 

2. If the extremes be 3 and S3, and the number of terms 11, w3uk ht the emn 
mon difference ? w9. 3. 
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3* A man Is to tniTel from Boiton to a certain place in 6 dayi . and to go only 
5 mile* the first day, increaainf the diatance travelled each daj by an eqau 
•xeeaa, to that the jaat day's journey may be 45 miles ; what is the daily in- 
crease, that is, the common difierence ? A. 8 miles. 

4. If the amount of $1 forSX) yean, at simple interest, be $3,20, what is the 
nia per cent. ? 

In this example, we see the amount of the first year is $1,06, and the last year 
jKt,20 } consequently, the extremes are. 106 and 820, and the number of terms 
90. wf. $,06 =6 per cent. 

5. A man bought 60 yards of cloth, giving 5 cents for the first yard, 7 for tha 
second, 9 for the third, and so on to the last ; what did the last cost ? 

Since, in this example, we have the common difference given, it will be easy 
to find tne price of the last yard ; for, as there are as many additions as there axe 
yards, less 1, that is, 59 additions of 9 cents, to be made to the first ywtd, it 
follows, that the last yard will cost 2 x 99 = 1 18 cents more than the first, aod 
the whole cost of the last, reckoning the cost of the first yard, will be 118 + 5 ss 
$1,93. A, $1,23. / » ^ 



Hence, Wkm the Common Difference^ the First Termj and 
the ATumher of Terms, are gtvenj to find Ike Last Term ; — 

Multiply the common difference by the nmnber of tenns, 
less 1, and add the first term to the product. 

6. If the fint term be 3, the common difference 2, and the number of terms 11, 
what is the last term ? A. 23. 

7. A man. in travelling from Boston to a certain place in 6 days, travelled the 
first day 5 miles, the second 8 miles, travelling each successive day 3 miles farther 
than the former ; what was tlie distance travelled the last day ? A. 20. 

8. What will $1, at 6 per cent., amount to, in 20 years, at simple interest ? 
The common difference is the 6 per cent, j for the amount of $1, for 1 year, ia 

$1,06, and $1,06 -I- $,06 = $1,12, the second year^ and so on. A. $2^20. 

9. A man bougnt 10 yards of cloth, in arithmetical progression ; for the first 
yard be gave 6 cents, and for tlie last yard ho gave 24 cents ; what was the 
amount of the whole ? 

In this example, it is plain that half the cost of the first and last yards will be 
the average price of the whole number of yards ; thus, 6 cts. -{- 24 cts. =30-h 
2 = 15 cts., average prico : then, 10 yds. X 15 = 150 cts. = $1,50, whole cost. 

A, $1,50. 

l^ence, When the EstremeSj and (he J^umber of TermSy art 
given, to find the Sum of all the Tenns; — 

Multiply half the sum of the eictremes by the number of 
terms, and the product will be the answer. 

10. If the extremes be 3 and 273, and the number of terms 40, what is the aain 
of all the terms ? A. 5520. 

1 1. How many times does a regular clock strike in 12 hours ? A, 78. 

12. A butcher bought 100 oxen, and gave for the first ox $1, for the second 
$3, for the third $3, and so on to the last ; how much did they come to at that 
tate? A. $3050. 

13. What ia the sum of the first 1000 numbers, beginning with their natural 
order, 1. 2. 3, &c. ? A. 500500. 

14. If a hoard, 18 feet long, be 2 feet wide at one eiid, and come to a point al 
ih« other, what are the square contents of the board? A, 18 feet. 
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15. If a piece of land, 60 rods in length, be 30 roda wide at one end, and at 
the other terminate in an angle or point, what nuqiber of sqoaxe rods does it 
contain? A. 600. 

16. A person, travelling into the country, went 3 miles the first day, and in- 
creased every day's travel 5 miles, till at last he went 58 miles in one day ; how 
many days did he travel ? 

We found, in example 1, the difference of the extremes, divided by the num- 
ber of terms, less 1, cave the common difference; consequently, if, m this ex- 
ample, we divide ^58 — 3 =) 55, the difference of the extremes, oy the common 
difference, 5, the qjotient, 11, will be the nOmber of terms, less 1 ; then, 1 -\- 
11 = 12, the numbbi* of terms. Ji. 12. 

Hence, When the Extremes and Common Difference are given, 
' to find ihe JVumber of Terms ; — 

Divide the difference of the extremes by the common 
difference, and the quotient, increased by 1, will be th« 
answer. 

17. If the extremes be 3 and 45, and the common difference 6, what is th« 
nnmber of terms? Jt. 8. 

16. A man, being asked how many children he had, replied, that the youngest 
was 4 years old, and the eldest 3S, the increase of the umily having been 1 io 
every 4 years ; how many had he ? A, 8. 



GEOMETRICAL PROGRESSION. 

V LtXXXIX. Any rank or series of numbers, increasmg 
by a constant multiplier, or decreasing by a constant divisor, 
is called Geom^etrical Progression, 

Thus, 3, 9, 27, 81, &c., is an tTicreo^tn^ geometrical 
series;. 

And 81, 27, 9, 3, &.C., is a decreasing geometrical series. 

There are five terms in Geometrical Progression ; and, 
like Arithmetical Progression, any three of them being 
given, the other two may be found, viz. 

1. The first term. 

2. The last term. 

3. The number of terms. ♦ 

4. The sum of all the terms. 

5b The ratio ; that is, the multiplier or divisor, by which 
we form the series. 

1. A man purchased a fl«ek of sheep, consisting of 9 ; and, by agreemenC, 
was to pay what the last sheep came to. at the rate of $4 for the first sheepi 
^2 for the second, $36 for the Uiird, ana so on, trebling the price to the ]afl> 
what dad the flock cost him ? 
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We may perform Uikreiample by mulUpIication ; thm, 4x3x3x3x3 
X3X3x3x3 = 186944, Ans. But this procesa, ^ou must be seiwiUe, 
would be, In many case*, a very tedious ooe j let us see if we cannot abridge it, 
thereby malting it easier. 

In the above process, we ' discover that 4 is multiplied by 3 eight times, one 
time less than the number of terms { consequently, the 6th power of the ratio?, 
expressed thus^ 3^, multiplied by the first tenuj 4, will produce the last term. 
But, instead of raising 3 to the oth power in this manner^ we need only raise it 
to the 4th power, then multiply this 4th power into itself; for, in this way^ we 
do, in fact, use the 3 eight times, raising the 3 to the same power as beKwe ; 
thufl, 3< = 81 ; then, 61 X 81 = 6561 ; this, multiplied by 4, the first term, 
gives 9S6B44, the same result as before. j3. S6944. 

Hence, WTien tht First Term, Rcdio, and JSTumber of TVnfu, 
are given, to find the Last Term ; — 

Write down some of the leading powers of the ratio, with 
the numbers 1, 2, 3, &c., over uem, being their several 
indices. 

Add together the most convenient indices to make an 
index less by 1 than the number of terms sought. 

Multiply together tlie powers, or numbers standing under 
those indices; and their product, multiplied hy me first 
tcitn, will be the term sought 

S. If the first term of a geometrical series be 4, and the ratio 3, what is the 
II til term? 

1, 2, 3, 4, 5, indices. ) JWte. — ^The pupil will notice that the series 

3, 9, 27, 81, SH3, powers. ) does not commence with the first term, but with 
the ratio. 

The inriices 5 + 3 4- 2 = 10, and the powers under each, 243 X 27 X 9 =r 
59049 ; which, mnitipiied by the first term, 4, makes 236196, the 11th term, le- 
qnirrnl. JS. 236196. 

3. The first tenn of a series, having 10 terms, is 4, and the ratio 3 ; what is 
Ihe last term ? Jl. 78732. 

4. A sum of mon^y is to be divided among 10 persons ; the first to have $10, 
the second $^, and so on, in threefold proportion ; what will the last have ? 

Jf. $196830. 

5. A boy parchased 18 oranges, on condition that he should pay only the 
price of tlio last, reckoning 1 cent tor the first, 4 cents for the second, 16 cents 

'fit the third, and in that proportion for the whole; how much did he pay for 
them? A. $17l796G9l,84. 

6. Whiit ill the lust term of a series having 18 terms, the first of which is 3^ 
and the ratio 3? Ji. 3874S0489. 

7. A Itutcher meets a drover, who has 24 oxen. The batcher inquires the 
price of them, and is answered, $60 per head ; he immediately oflTers the drover 
$50 per head, and would take all. The drover says he will not take that ; 
b<it, if he will give him what the lost ox would come to, at 2 cents (bi 
the first, 4 cents for the second, and so on, doubling the price to the last, ht 
Dii^t have- tiie whole. What will the oxen amotmt to at that rate ? 

A. $167779,16. 

8. A man was to travel to a certain place in 4 days, and to travel at whaterer 
rate he plansed ; the first day he went 2 miles, the second 6 miles, wind so oa 
to the last, in a threefold ratio : how ftr did be travel the last day, and kow flw 
inaU' 
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Ib this example, we may find the last term as before, or find it by addiof 
«ach day's travel together, commeDcinff with the first, and proceeding to the 
last, thus : 3-f6-|-18 + M = ^ n>"eB.* the whole distance travelled, and 
the last day's journey is 54 miles. But this mode of operation, in a long series, 
you must be sensible, vrould be very troublesome. Let us examine tlie nature 
of the series, and try to invent some shorter method of arriving at the same 
result. 

By examining the series 2, 6, 18, 54, we perceive that the last term (&4), 
less 2 (the first term), = 52, is 2 times as large as the sum of the remaining 
lerms; for 2 + 64-18 = 26; that is, 54 — 2 = 52 -4- 2 = 26 ; hence, if 
we ixodqce another term, that is, multiply 54, the last term, by the ratio 3, 
making 1(22, we shall find the same true of this also; for 1^—2 (the first 
term), =: 160 -«- 2 = 80, which we at first found to be the sum of the four 
remaining terms, thus, 2 -|- 6+ 18 + 54 = 80. In both of these operations, 
it is curious to observe, that our divisor (2), each time, is 1 less than the 
ratio (3). 

Hence, When the Extremes and Ratio are ffiven, to find the 
Sum of the Series, we have thefoUowvng easy 

RULE. 

Midtiply the last term by the ratio, from the product 
flubtract the first term, and divide the remainder by the 
ratio, less 1 ; the quotient will be the sum of the series 
required. 

9. If the extremes be 5 and 6400, and the ratio 6, what is the whole amount 
of the series? 

6400 X 6 — 5 ^^„ ^ 
1^ = 7679, Jin», 

6 — 1 

10. A sum of money is to be divided among 10 persons in such a manner, that 
the first may have $10, the second $30, and so on. in threefold proportion ; what 
will the last have, and what will the whole have r 

The pupil will recollect how he found the last term of the series by a foregoing 
rule ; and, in all cases in which he is required to find the sum of the series, when 
the last term is not given, he must first find it by that rule, and then work for 
the sum of the series by the present rule. 

Jt. The last, $196830 ; and the whole, $295240. 

11. A hosier sold 14 pair of stockings, the first at 4 cents, the second at 12 
oents, and so on in geometrical progression; what did the last pair bring 
him, and what did the whole bring nim ? 

Jl, Last, $lS3rn-2^ ; whole, $95650,36. 

12. A man bought a horse, and, by agreement, was to give a cent for the 
first nail, three for the second, iftc. ; there were four shoes, and in each shoe 
eight nails ; what did the horse come to at that rate ? 

Jt. $9265100944259,20. 

13. At the marriage of a lady, one of tlie guests made her a present of a 
half-eagle, saying that he would double it on the first day of each succeeding 
month throughout the year, which he said would amount to something like 
$100 : now, how much did his estimate differ from the true amount ? 

Jl. 420375. 

14. If our pious ancestors, who landed at Pl]fmouth, A. D. 1620, being 101 
in number, had increased so as to double their number in evenr 20 years, 
bow great would have been their population at the end of the year lo40 ? 

A. 206747 
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ANNUITIES AT SIMPLE INTEREST. 

IS XC. An annuity is a sum of money, payable every 
year, for a certain number of years, or forever. 

When the annuity is not paid at the time it becomes due, 
it is said to be in arreoers. 

The sum of all the annuities, such as rents, pensions, &c., 
remaining unpaid, with the interest on each, for the time it 
has been due, is called the amount of the annuity. 

Hence, To find the Amourd of an Annuity ; — 

Calculate the interest on each annuity, for the time it haa 
remained unpaid, and find its amount ; then the sum of all 
these several amounts will be the amount required. 

L If the annoal rent of a house, which u ($S00, remain unpaid (that ifl, m 
arrears) 8 years, what is the amount ? 

In' this example, the sent of the last (8th) year being paid when doe, of, 
course, there is no interest to be calculated on that year's rent. 

The amount of $200 for 7 years = $384 

The amount of $200 . . 6 = $S72 

The amount of $000 . . 5 = $3dO 

The amount of $200 .. 4 =$948 

The amount of $200 ..3 =$236 

The amount of $200 ..2 =$234 

The amount of $300 .. 1 =$310 ^ 

The eighth year, paid when due, = $900. ' * 

$1936, ..Aw. ^ 

9. If a man. having an annual pension of $60, receive no part of it till tlM 
oxpiraCion of 8 years, what is the amount then due ? Jl. $580,80. 

3. What would an annual salary of $600 amount to, which remains unpaid 
(or in arrears) for 2 years ?-1236. For 3 years ?-1908. For 4 years ?-9616. 
For 7 years ?-^1956. For 8 years ?-5808. For 10 yealf?-7620. 

Jins. $34144. 

4. What is the present worth of an ann^iity of $600, to continue 4 years ? 
The present worth (IT LXVII.) is such a sum, as, if put at interest, woold 

amount to the inven annuity ; hence, 

$600 -i- $1,06 = $566,037, present worth, 1st year. 

$600 -f- $1,12 = $535,714, 3d .... 

$600-;- $1,18 = $.508,474, .3d .... 

$600 -^ $1,24 = $463,870, 4th.... 

Jlns., $3094,095, present worth required. 

Hence, To find the Present Worth of an Jhmuity; — 

Find the present worth of each year by itself, discounting 
from the time it becomes due, and the sum of all theae 
present worths will be the answer. 
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5. What sum of ready money is eqaivalent to an annuity of $200, to con- 
tinue 3 yean, at 4 per cent. ? A, $556,063. 

6. What is the present worth of an annual salary of $800, to coatinue 9 
rean?-1468001. 3 years ?-^4G967. 5 years ?-34075iaL .^.$7023,46. 



ANNUITIES AT COMPOUND INTEREST. 

ft 

IT XCI. The amount of an annuity, at simple and oom- 
pomid interest, is the same, excepting the difference in 
mterest 

Hence, To find the Amount of an Annuity at Compound 

Interest; — 

Proceed as in If XC^ reckoning compound, instead of 
simple interest 

1. what will a salary of $200 amount to, which has remained unpaid for 9 
years? 

The amount of $200 for 2 years = $224,72 
The amount of |S00 for 1 year = $212,00 
The 3d year =i$200 00 

A, $636,72 

2. If the annual rent of a house, which is $150, remain in arrears for 9 
years, what will be the amount due tor that time ? A, 477,54. 

Calculating the amount of the annuities in this manner, for a long period cS 
years, would be tedious. This trouble will be prevented, by finding the 
amount of $1, or £1, annuity, at compound iBterost, for a number of years, a» 
in the following 

TABLE I. 

Showing the amount of jj^l or £\ annuity, at Gper cent, compound 4n' 
terest, /or any number of years, Jrom 1 to 50. 



Yrs. 
1 
2 
3 
4 


t) per cl. 


Yre. 
11 
'2 

13 
14 
15 
16 
17 
18 
19 
20 


6 per ct. 


Yrs. 
21 
22 
23 
24 
25 
26 
27 
28 
29 


6 per ct. 


Yrs. 
31 


6 per ct. 


Yre. 
41 
49 
43 
44 
45 


6 i>et ct. 


1,0000 


14,9716 


39,9927 


84,8016 


165,0467 


2,0'iOO 


16,8(;99 


43,3922 


32 


90,8897 


175,9495 


3,18:^6 


18,8821 


46,9958 


33 
.34 
35 

36 
37 
38 
.39 
40 


97,3431 


187,50t>4 


4,3740 


21,0150 


50,8155 


104,1837 


199,75133 


5 
"»> 

"r 
1 

8 
9 


5,r;r7i 


23,2759 


54,8645 


111,4347 


212,742:4 


f^9y53 


95.6725 


59,1563 


119,1208 


46 
47 
48 
49 


22(5,5068 


«J?9;i8 


28,2121^ 


a?,7057 


I27,2J'81 


•2:U,097';! 


«),8974 


30,9056 


68,5-281 


135,9042 


•245,9630 


11,4913 


33,7.')99 


73,«v597 


145,058-1 


•261,7208 


10 


13,1897 


3fi,7a55 


30 


79,0581 


1, 51,761 f' 


.. 7) 


378,4241 



23 
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It !■ STideiit, that the amount of |9 annuity ii S times ai much as one off] ; 
and one of $3, 3 times as much. Hence, 

To find the Amount of an Annuity, at 6 per Cent, ; — 

Find, by the Table, the amount of $1, at the given rate 
and time, and multiply it by the given annuity, and the 
product will be the amount required. 

3 What is the amount of an annuity of flfiO, which has remained unpaid 
15 years ? 

The amount of $1, by the Table, we find to be |23,2759; therefore, |S3,S75B 
X 190 p fS793,108, Jhu. 

4. What will be the amount of an annual salary of $400, which has been in 
aTTeara2years?-894. 3 yearsP-127344. 4 year8M74g64. 6 years?-S790]2. 
12 yean ?-674796. 90 Tears .M47142. w«im. (38099,56. 

5. If you la^ up (100 a year, from the time you are 21 years of age till yoo 
are 70, what will be the amount at compound interest ? Jt. $S6179,Cw. 

6. What is the present worth of an annual pension of $120, which is to con- 
tinue 3 ^ears ? 

In this example, the present worth is evidently that sum, which, at compound 
interest, would amount to as much as the amount of the given annuity for 
the three years. Finding the amount of $120 by the Table, as before, we 
have $382,038; then, if, we divide $382,032 by the amount or $1, compound 
interest, for 3 years, tiie quotient will be the present worth. This is evident 
firpm the fact, that the quotient, multiplied by the amount of $1, will give the 
amount of $120, or, in other words, $382,032. The amount of $1 for 3 years 
at compound interest, is $1,19101 ; 

then, $382,032 -^ $1,19101 = $320,763, Arts, 

Hence, To find Ote Present fForlh of an Annuity ; — 

Find its amount in arrears for the whole time ; thi» 
amount, divided by the amount of $1 for said time, will b€ 
the present worth required. 

JV*ot<. — The amount of $1 may be found ready calculated in the Table ot 
compound interest, 11 LXXI. 

7. Wliat is the present -worth of an anntal rent of $200, to continue 5 years t 

A. $8^472. 
The operations in this rule may be much shortened by calculating the present 
worth or $1 for ajiumber of years, as in the following 

TABLE II. 

Showing the present worth o/$lor £1 annuity, at 6 per cent, compound 
interest f for any number of years, from \to 32. 



Years. 


G percent. 


Years. 


6 per cent. 


Years. 


6 per cent. 


Years. 


6 per cent. 


1 


0,94339 


9 


6,80169 


17 


10,47726 


25 


12,78335 


2 


1,83339 


10 


7,36008 


18 


10,82760 


26 


13,00316 


3 


2,67301 


11 


7,88687 


19 


11,15811 


27 


13,21053 


4 


3,46510 


13 


8,38384 


20 


11,46992 


28 


13,40616 


5 


4,31236 


13 


8,85368 


21 


11,76407 


29 


13,59073 


6 


4,91732 


14 


9,29498 


22 


12,04158 


30 


13,76483 


7 


5,582:« 


i ^5 


9,71295 


23 


12,30338 


31 


13,92906 


i 8 


6,'J0!»T9 


1 16 


l(»,10.'i8!) 


24__ 


12,55035 


32 


14,0Kig8 
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To find the present worth of any annoity, by this Table, 
we have only to multiply the present worth of $1, found in 
the Table, by the given annuity, and the product will be 
the present worth required. * 

8. What Bum ciretAj money will parchaae an annuity of $300, to oontiime 
10 years? 

The present worth of |1 annuity, hy the Table, for 10 years, is |7,96006 ; 
then 7,36006 X 300 = $2308,034, Jhu. 

9. What is the present worth of a yearly pension of $60, to continue 9 

5ear8?-1100034. 3 yeais.M603806. 4 years>-a07906. 8 yeaTsF-3725874. 
D years ?-6881»5Q. 30 years F-8258896. wtf. $2364.9634. 

10. VfThat salary, to continue 10 years, will $2208,094 purchase ? 

This example is the 8th example reversed 3 consequently, $2906,094 -i- 
7,36000 = 300, the annuity required, ui. $300. 

Hence, To find that AnnmJty which any given Sum ufiU 

purchase ; — 

Divide the given sum bv the present worth of $1 annuity 
for the given time, found by Table II. ; the quotient will be 
the annuity required. 

11. What.salary, to continue SO years, will $688,95 purchase ? Jl. $60 -f- . 

To divide any Sum of Money into Annual Payments, uhichf 
when due, shaJl form an equal Amount at Compound 
Interest; — 

12. A certain manuflteturing establishment, in Massachusetts, was actually 
■old for ^7000, which was divided into four notes, payable annually, so that 
the principal and interest of each, when due, shoula form an equal amount, at 
compound interest, and the several principals, when added together, shonM 
make $27000 ; now, what were the principals of said notes.' 

It is plain, that, in this example, if we find an annuity to continue 4 yaan. 
which $27000 will purchase, the present worth of this annuity for 1 year win 
be the first payment, or principal of the note ; the present worth for 9 yeozs, 
the second, and so on to the last vear. 

The annuity which $27000 will purchase, found as before, is 7791,97039 -)-. 

jWiee. — To obtain an exact result, we must reckon the decimals, which weft 
rejected in forming the Tables. This makes the last divisor 3,4651056. 

fThe 1st is $7350,915, amount for 1 year, $7791,97039 

....Sd .. $6934,895, 3 .... $7791,97039 

....3d .. $6549^, 3 .... $7791,97039 

....4th.. $6171,970, 4 .... $7791,97038 

Protf, $96999,998 + . 

Fffr tJu mUn work ifikt last txamfte, M$ ths K§$ 
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PERMUTATION. 

% XCII. Fe&kutatioit is the method of finding how 
aany different ways any number of things may be 
changed. 

1. How many chanfei may be made of the three first letters of the alphabet ? 

In this example, had there been bat two letters, they could only be changed 
twice : that is, a, b, and b, a ; that is, 1 X ^ = 3 ; but, as there are three let- 
ters, they nay be ehaafed 1 x S X 3 = 6 times, as follows :— 

lfa,b,c 



S 
3 
4 
5 
6 



a,c, b. 
b, a, c. 

b, c, a. 

c, b, a. 
^c,a,b. 



Hence, 7h find ihe Mmiber of different Changes or Pemwr 
tations, which mcy be made with amy given dumber of dif- 
ferent Things; — 

Multiply together all the terms of the natural series, from 
1 up to the ^ven number, and the last product will be the 
number of changes required. 

9. How macy different ways may the first five letters of the alphabet be 



ow man^ changes may be rung on 15 bells ? and in what time may they 
be tang, allowing 3 seconds to every round? ^. 1307674368000 changes; 



arranged? Ji. 120. 

37h< 

be rung 
39S3033104000 seconds. 

4. What time will it require for 10 boarders to seat themselves difiTereotly 

every day at dinner, allowing 365 days to the year? . .4. 9941-^^^ years. 

5. O^how many variations will the 26 letters of the alphabet admit ? 

a. 40329146112660563558400000a 



POSITION 

Is a rule which teaches, by the use of supposed numbersi 
to find true ones. It is divided into two parts, called Smgle 
and Double. 

SINGLE POSITION. 

TXCIII. This rule teaches to resolve those queatioiifl 
Whose results are proportional to their suppoations. 



\ 



POSITION. 



>. A lehoolmaster, being asked how many seholaiw h0 bad, replied, ** If I 
Bad aa many more as I now have, one half as many more^ one third, and one 
fourth at many more, I ■faoold have 296." How many had be ? 



Let 08 suppose he bad 34 

Then as many more = 94 

II as many =3 12 

I as many = 8 

I as many = 6 

74 



We have now found that we did not suf^iXMO 
the right number. If we had, the amount would 
have been 296. But 24 has been increased in the 
same manner to amount to 74, that some unknown 
number, the true number of scholars, must be. to 
amount to 296. Consequently, it is obvious, that 
74 has the same ratio to 296 that 24 has to the true 
number. The question may, therefore, be solved 
by the following statement : 



As 74 : 296 : : 24 : 96, Jtna, 

This answer we prove to be right b^ increasing it by itself, one half 
itself, one third itself, and one fourth itself; 

Thus, * 



9& 
96 
48 
39 
94 

296 



From these illustrations we derive the following 

RULE. 

Suppose any number you choose, and proceed with it in 
the same manner you would with the answer, to see if it 
were right 

Then say, As this result : the result in the question : t 
the supposed number : number sought 

More Exercises for (he Slate, 

2. James lent William a sum of money on interest, and in 10 years it 
amounted to $1600 ; what was the sum lent ? jt. $1000. 

3. Three merchants gained, by trading, $1920, of which A took a oeitain 
sum, B took three times as much as A, and C four times as much as B j 
what share of the gain had each ? 

Jl. A*s share was $120 ; B's. $360 ) and G's, $1440. 

4. A person having about him a certain number or crowns, said, if a third, a 
fourth, and a sixth of them were added together, the sum would be 45 ; how 
many crowns had he ? Ji. 60. 

5. What is the age of a person, who says, that if -A^ of tlw years he has 
lived bo multiplied by 7^ and | of them be added to the product, the sum 
would be 292? w9. 60 years. 

6. What number is that, which, being multiplied by 7, and the product 
divided by 6, the quotient will be 14 ? A. 12, 

23* 
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DOUBLE POSITION. 

I 

IT XCI V. This ruld teaches to solve questions by means 
of two supposed numbers. 

Ia Single Position, the number sought is always mul- 
tiplied or divided by some proposed nuiXH>er, or increased or 
diminished by itself, or some known part of itself, a certain 
number of times. Consequently, the result will be propoi^ 
tional to its supposition, and but one supposition will be 
necessary; but, in Double Position, we employ two, for 
the results are not proportional to the suppositions. 

1. A gentleman gave his three sons $10000, in the following manner : to the 
•eooBud $1000 mow than to the first, and to the third as many as to the first and 
■eoond. What was each son's part ? 

Let OS sappose the share of the first, 1000' 
Then the second = 3000 
Third = 3000 



Total, 6000 

This, sabtracted ftom 10000, leares 4000^ 

Suppose, Bgaio, th^t the share of the first was 1500' 

Then the second = 2500 
Third = 4000 

8000 

2000 



The shares of all the sons 

will, if our supposition be correct, 

^ amount to $10000; but, as ther 

amount to $6000 onlj, we call 

the error 4000. 



We perceive the 
error in this case to 
be $2000. 



The first error, ^hen, is $4000, and the second $2000. Now, the difiTerenoe 
between these errors woula seem to have the same relation to the difference of 
tho suppositions, as either of die errors would have to the difference between 
the supposition which produced it and the true number. We can easily make 
this statement, and ascertain whether it will produce such a result : 

As the difforence of errors, 2000 : 500, difiTerence of suppositions : : either 
of the errors (say the first), 4000 : 1000, the difference between its supposition 
and the true number. Adding this difference to 1000, the surposition, the 
amount ia 2000 for the share of the first son : *ken $30uu taat or the second, 
$5000 that of the third, Ans, For 2000 -^ dOUU -f- 5000 = 10000, the whok 
estate. 

Had the supposition proved too great, instead of too small, it is manifest thai 
we must have subtracted this difference. 

The differences between the results and the result in the question are called 
errors : these are said to be aUke, when both are either too groat or too small ; 
UTiUkef when one is too great, and the other too small. 

From these illustrations we derive the following 

RULE. 

Suppose any two numbers, and proceed with each ac- 
cording to the manner described in the question, and see 
how much the result of each differs from that in tlie questiom 
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Then say, As the difference* of the errors ': the differ- 
ence of the suppositions :: either error : difference between 
its supposition and the number sought. 

More Exerdsis for the Slate. 

S. Three penioM dispating about their ages, saCy* B, " I am 10 years ofder 
than A;" says C, " I am as old as yoa both:" now, what were their several 
ages, the sum of all of them being 100 ? Ans, A's, 20 ; B's, 30 ; C's, 50. 

3. Two persons, A and B, have the same income ; A saves | of his yearly ; 
but B, by spending $150 per annum more than A, at the end of 8 yean, finds 
himself $400 in debt; what is their income, ana what does each spend per 
annum ? 

First, suppose each had $S00 ; secondly, $300 ; then the errors will be 400 
and 900. A. Their income is $400 : A spends 300, B $450. 

4. There is a fish whose head is 8 feet long, his tail is as long as his head 
and half his body, and his body is as long as his head and tail ; what is the 
whole length of the fish ? 

First, suppose his body 30; secondly, S8 ; the errors will then be 1 and 2. 

A. 32 feet. 

5. A laborer was hired 80 days upon this condition,-<>that for every day htt 
was idle he should forfeit 50 cents, and for every day he wrought he should 
receive 75 cents ; at the expiration of the time, he received |^ ; now, how 
many days did ho work, and how many days was he idle ? 

A. He worked 5Q days, and was idle 38 



MISCELLANEOUS EXAMPLES. 

]. There is a room, one side of which is fiO feet long and 8 feet high; how 
many sqnare feet are contained in that side ? 

This side is a regular parallelogram (U LXXIX.) ; and, to find tlie* sqnare 
contents, we have seen that we must multiply the length by the breadth ; 
thus, 20 ft. X 8 ft. =: 160 sq. ft,, An». But, hod we been required to find the 

square contents of half of this par- 
allelogram, as divided in the figure on 
the left^ it is plain that, if we should 
multiply f20) the whole length by 
i of (8) the width, or, in this case, 
the height, the pro<luct would be the 
square <Qontent8 in this half^'that is, in 
the figure BCD; thus, ]^ «f 8 = 4; 
then, 4 X 20 = 80 sq. ft., which is 
precisely 4 of 160, the square contents 
in the whole figure. 
The half B C D is called a triangle^ because it has, as you see. 3 sides 
and 3 angles, and because the line fi C falls perpendicularly on C D ; the angle 
at C is called a* riffht angle ; the whole angle, then, BCD, may properly M 
' called a rigU-anfflea triangle. 

The line B C is called a perpmdieu2ary C D the base, and D B the kmothemue. 
J^oU.— -Both the base and perpendicular are sometimes called the Ugt 
of the triangle. *• 

* The difference of the errors, when alike, will be one suitractid from the 
other j when unlike, one added to the cither. 
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IViangle 



Multiply the length of the base by ^ the length of the 
perpendicular ; the product will be the area required. 

fL Whtt is the area of a triangular piec« of land, one ride of which is 40 
*oda, and the distance from the comer opposite that side to that side SO rods? 

•4)w. -^ X 40 = 400 lods. 
JWrte.— To find the area of any irrepilar fiforo, diride it into triangles. 

A 



18 




^'^y ^ In any right-angled triangle, it has been ascer- 

j tained, that the square of the hypothenuse is 

,5 equal to the sum of the squares of the other two 

o sides. Thus, in the a4jacent figure, 40* = 1600, 

g and 30* = 900 ; then, ^900 + 1600 = SO, the 
g. hypothenuse* 

o 

C Base. 40. B 

Hence, Thjind the IhfpaOienuse^ when the Legs are given; — 

Add the squares of the two legs together, and extract 
the square root of their sum. 

fFhen the Hypothenuse and One Leg art given, to find tht 

Other Leg; — 

From the square of the hypothenuse subtract the squaie 
of the given leg, and the square root of the remainder will 
be the other. 

3. A river, 80 yards wide, passes by a fort, the walls of which are 60 yards 
high } now, yrhat is the distance from the top of the wall tu the opposite Imak 
of the river? 

In this example, we are to find the hypothenuse. JStw. 100 yards. 

4. There is a certain street, in the middle of which, if a ladder 40 feet tons 
be placed, it will reach a window S4 feet from the ground, on either side m 
said street ; what is the width of the street? 

In this example, we are to find the length of the base of two triangles, and 
then the sum of these will be the distance required. Jln»» 64 feet. 

5. There is a certain elmj 20 feet in diameter, growing in the centre of a 
circular island ; the distance firom the top of the tree to the water, in a straight 
line, is 120 feet j and the distance from the foot 90 feet ; what is the height of 
the tree ? 

As the tree is SO feet in diameter, the distan<ie from its centre to the water 
Is the' length of the base, that is, 10 -f 90 = 100 feet. jS. 66,33S ft. + . 

6. Two ships sail from the same port j one goes doe north 40 leagoes, tht 
other due east 30 leagues j how far are they apifft ? 

' We are here to find the hypothenuse. Jl. 50 leagues. 
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r™.r,Sf 



The circumference of a circle is greater, you are aenflibie, 
than the diameter, heing a little more ^an 3 dmsB, or, 
more accurately, 3,141593 times the diameter. 



n Stell 

Note. — The area of a circle may be found by fau]tq>ly- 
ine half the diameter by half the circumference, or by mul- 
tidying the square of half the diameter by 3,141593. 

19. WlwtiitlieamiifkcirEla vhaediunetariiSOfttt? 

10* = 100 X 3,1419% = J14,15Ea, .«IH. 
IX WhBlitthadiaiDotsiariiciicle, whr]«are>i>314.1599r 4. 9D A. 
14. Whit ii Uw uei, OI iquue eimtenti, of Iha BuUi, dLaHiuf it U be SUM 
UIm in diiDuter, utd SSOM in circumfeience ! ^ 

Note. — The area of a ?lobe or ball is 4 times aa much 
as the area of a circle of the same diameter ; therefore, if 
we multiply the whole circumference into the whole diam- 
eter, the product will be the area. 

a. Whil ua the uliil sooUnU of aglobe oi MJ 19 ioiiliei In dUuaurf 

The aolid contents of a globe are found bj multiplying iM 
Area by i of its ffiaueter. 

^. KU^ + nlidinehM. 
!«. Whu ua th* Hlld toBtonU of ■ nniid itull of tlnbgr, U lashw ll 
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In this example, we may fint find the area of one end, as before directed ftr 
a circle ; then mnltiply by 20 feet, the length. A. 11 feet, nearly. 

JVote.-- Solida'of thia fiwm may be called cjfimders* 

17. What are the lolid content* of a cylinder 4 feet in diameter, and 10 feet 
lone? A. lSi54-feiet. 

When Bolidfl, oeing either round or square, taper reffularly till they come to 
a point, they contain just \ aa much at if they were all the way as large as they 
are at the lanest end. 

When solids decrease regularly, as last described, they are called fjfra^adi. 
When the base is square, -they are called tqyan f^randds; when triangular, 
iriengvlar pyramids ; and when round, etmitar pyromub, or cone$. 

Hence, To find the Solid Contents of such Figures ; — 

Multiply the area of the largest end by i of the perpen- 
dicular height 

18. What are the solid contents of a cone, the height of which is 30 feet, and 
its base 8 feet in diameter ? A. 503,6 -j- ft. 

19. There is a pyramid, whose base is 3 feet square, and its perpendicular 

height 9 feet ; what are its solid contents ? .^. 3* X ^ = S7 ft. 

20. What is thelength of one side of a cubical block, which contains 9861 
solid feet } A. 21 feet. 

21. In a square lot of land, which contains 2648 acres, 3 roods, and 1 rod, 
what is the length of one side ? A* 651 rods. 

22. A grocer put 5 gallons of water into a cask containing 30 gallons of wine, 
worth 75 cents per gallon j what is a gallon of this mixture worth ? 

A. 64^ ets. 

23. The first term ef a geometrical series is 4, the last 56964, and the ratio 6 ; 
what is the sum of all the terms ? A. 68380. 

24. <* TTte great bet, and tohm it vnU ht jmd. — ^The public mind has been con- 
siderably amused, for a few days past, with a singular bet, said to have be«i 
made between a friend of Mr. Adams and a friend of Gen. Jackson, on the 
eastern shore of Maryland. The bet was, that the Jackson man was to receive 
from the Adams man 1 cent for the first electoral vote that Jackson should re- 
ceive over 130, 2 cents for the second, 4 for the third, and so on, doubling for 
every successive vote ; and the Adams man was to have one hundred dollars 
if Jackson did not receive over 130 votes. According to the present appear- 
ances, Jackson will receive 173, 43 over 130, and the sum the Adams man will 
have to pay, in that event, will be $879^093(^22,07. 

<* But the joko does not appear to be all oil the Jackson man's side. The 
money is to ba counted, and it will take a pretty long lifetime of any common 
man to count out the * shiners.' Let's see : — aUowing that a man can count 
sixtv dollars a minute, and that he continues to count without ceasing, either 
to sleep, to take refreshment, or to keep the Babbath. it will take him Uoenty- 
aeven kimdred and eiffhtjMone ywn, i^eariyj hot aJldW him to work eight hours 
a day, and rest on the Sabbath, he will be occupied' 9789 4- yedta ; so that the 
Adams man, when he is called upon for the cash, may tell his Jackson friend, 
' Sit down, sir ; as soon as I can count the money, you shall have it ; even the 
banks take time to count the money, you know.' " 
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A PRACtlCAL SYSTEM 

OF 

BOOK-KEEPING, 

FOB 

FARMERS AND MECHANICS. 



Almost all persoiu, in the ordinary aTocations of life, unless tliey adopt some 
method of keeping their accoonti in a re^u maimer, will be subjected to con- 
tinual losses and mconveniences j to prevent which, the foUovrin^ plan or out- 
line is composed, embracing the principles of Book-Keeping in the most siniple 
form. Before the pupil commences this study, it will not be necessary for him 
to have attended to all the rules in the Arithmetic ; but he should make him- 
self acquainted with the subject of Book-Keeping before he is suffered to leave 
school. A few examples only are given, barely sufficient to give the learner a 
view of the manner of keeping books ; it being intended that the pupil should 
be required to compose similar ones, and insert them in a book adapted to this 
purpose. 

Book-Keeping is the method of recording business transactions. It is of two 
IQnds — single and double entry ; but we sball only notice the former. 

Single entry in the simplest jform of Book-Keeping, and is employed by re- 
tailers, mechanics, fiirmers, &c. It requires a Day-Book, Leger, and, where 
money is fireqnently received and paid out, a Cash-Beok. 



dAy-book. 

This book should be a minute history of business transactions, in the order 
of time in which they occur ; it should be ruled with head lines, with ono 
column on the left hand for post-marks and references, and two columns on the 
right for dollars and cents. The owner's name, the town or city, and the date 
of the first transaction, should stand at the head of the first page. It is the 
custom of many to continue inserting the name of the town on every page. 
This, however, is unnecessary. It is sufficient to write only the month, day, 
and year, at the head of each page after the first. This shoidd be written m a 
larger hand than the entries. 

On commencmg an account with any individual, his place of residence should 
be noted^ provided it is not the same as that where the Mok is kept. If it be the 
same, this is unnecessary. As it often happens that different persons bear the 
same name, it is well, in such cases, to designate the individual witii whom the 
account is opened, by stating his occupation, or particular place of residence. 

When the conditions of sale or purchase vary from the ordinary customs of 
the place, it should be stated. Every month, or oftener, the Day-Book should 
be copied or posted into the Leger, as hereafter directed. The crosses, on the 
left hand columiu show that the charge or credit, against which they stand, is 
posted, and the figures show the page of the Leger where the account is posted. 
Some use the figures only as post marks. 

Everv article sold on credit, except when a note is taken, should be immedi- 
ately charged, as it is always unsafe to trust to memory. Also, all labor per- 
formed^ or any^ansaction whereby another is made indebted to us, should be 
immediately entered on the -Day-Book. If fiirraers and mechanics wonM 
strictly observe this rule, they would not only save many quarrels, but much 
moAey. In this respect, at least, fellow the example of Dr. Franklin, wlio 
never omitted to make a cha^e as soon as it couM be done* NeTor defer a 
ehafge till to-morrow, when it can be made to-ctey. 
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FORM OF A DAY-BOOK. 



Edward L. Peckham. Boston, Jan, ]L, 1829. 



1 X 



I X 

» X 

^ X 

9 X 



James Murray^ Jr, Or* 

To 1 gall. Lisbon Wine ^ ....11,92 

" 6 yd«. Calico, a 37i ct« 2,25 

» 2 yds. Biosdcloth, a $4,50 9,00 



Bobert HawkxnSy Blacksmith, Dr. 

To 217 IbB. Iron, a 8 cU 



Thamai Feomon., O. 

By Cash 



9 X 



8 X 



Archibald JVacy, Salem, Dr. 

To 1 piece Broadcloth, containing 29 yds., a $3 per yd., 
90 davs* credit 



James Warren, Wartland, Dr. 

Tolcask Nails, 225 lbs., a 8 eta 

Or. 



By 37 lbs. Cheese, a 10 cts. . 
«< 41 lbs. Feathers, a 70 cts 



'.§; 



•?s 



Balance to be paid in Com, at market price. 



2 X 



9 X 



Isaae Thomas^ Brattle Square, Dr. 

To 32 galls. Molasses, a 50 cts 

4- 



13 



17 



75 



WiUiam AngeU, Roxbuiy, Dr. 

To 300 lbs. Pork, a 7 cts $31,00 

" 30 bu. Com,a45 cts 13,50 



Sanrnd Stone, Dr. 

To 50 lbs. Harness Leather, a 30 cts $15,00 

«* 7 tons Hay, a $10 70,00 



8 X 



k 



George Carpenter, Dr. 

To 17 Brooms, a 12 cts |S,04 

« 7 lbs. Batter, o 20 cts 1,40 

«< 4 lbs. Cheese, a 10 cts ,40 



87 
18 

as 

16 



34 



17 



36 



7S 



0» 



•0 



40 



00 



50 



85 



00 



Jesse B. Stoeet, Mendon, Dr. 

To 1 hhd. Molasses, 98 — 6 = 92 galls., a 30 cts 

Cr. 

i BvOash. ,, 



84 



97 60 
15100 



V 



FORM OF A DAY-BOOK 
/on. 6, 1829. 



9n 



mmam 
3 X 



1 X 



« X 

« X 



1 X 



• X 



« X 

3 X 
» X 



a X 



oaMMi 



h9$tMdc€^^ IViAner,....; i>r. 

T« 90 Calf-ekini, a ft6^. k. ,,.$100JW 

<« 50prMttBi<lM,^$4 

60 dayi' credit. 



.900,00 



J9KMM M^utte^ Jkm .«•.••••••••«••••• O*. 

BT90bD.Ooni,«flO«U $19,00 

<^ 4 b«.0«ti,4i4A<;t8.. 1,^ 




To 94lni. Com, a 00 eU. 



■ ■> . i i >*'i *■ I 



>^M* 



.1^. 



9 X 



Tol «Qiid Wood 



*< 80 IIm. FesUien, a 70 eta. 



Ikr. 

S5,00 
1,00 



By ilioeuig mT Hoim. 
M «< (( ri««n. 



Oxeiu. 



.$9,00 
...3,00 



iSSotoffiMel iSlEofie, 

To 9 ydi. Broadcloth, « $4. 
*< 4pr.£hooi,«$l 



,JDr. 

..f8,00 
...4»00 



To 900 Vq. Qom, # 70 cti. 



Dn 



To 30 qofaitak Fkfa, a $3,75. 



^ 



.Dr. 



Georgt Carpenter^ • Dr, 

ToSQOlbc. Cheefle,«8cta $18,00 

^ 1 ftlfcinBiittoT,76]bc.,woisktoftob,101lii.ss06, 
c90ets 13,90 



JMMUl^UOf^, 



13 



14 



«r 



00 



01 



19 
140 

m 



,Dr. 



Te9bb]f. Floqr,a$10...\ $90,00 

** 9611m. Laid,* Kcti .9,90 

« 9lHi.Balt«aeBet> ^...1,« 



91 



baoc ThwuVf p..0A»^>'Dr. 

ToSOydf. CalicOtaSBeU fUyOO- 

« 79yd«.>Q#9l&if6tbg,al4c«a...««^ .......10,50 

I Br<Mw<ii«M4rialiJbLoid,$irfl!^..v • 



91 



00 
00 



oe 



LEGER. 
Jan. 1), 1829. 



X 


JetttJHOcalf, 


Dr. 


t 

98 


^ 












Tir 
















^ 


BoUrtOoMnt. 


Dr. 

.8M0 








at 


"^ 


JamaMtaray,Jr. 

T»ll)lta.BB5«,«llM. 


Dr. 














6^^mu^,.3,^ .__ 


31 


X 


fFiUianAtgta,.^. 


cv. 






■'3M1I»B.™,«12<»' 


■.■■■■-.■■■^ 


n 


.^ 


















: iSi.':%in¥*:::::::::::;: 


;;e;;!1 






I |S|^t::::::::::::::. 








« Ull^Biitn I Wett 


ig 








-v^ 


4* 


"^ 


Toftlbt. B>i>iia,<'^cu 

•' 5een>.CDmiilWtn«,iTScu 


Dr. 


» 



tilt L«I«r, il cIllBd ftXaig. Thli iliou: 
DehIlJucftomiilher.,BiiJcnl«ed npon 
oTAr. ; nhiUrTsi il on U>« Doy-BiHl u 



wcanDta sT Uie DmrAnk, u« la 

s one Hpuils lUiemeDt. Tba 
e Dajr-Book, uhI whlinc them in 



Ifl pDitwl, the n^ of (lie LofOTi hi wb 
liD lofUuiKd oDJoiBa oTUia D»-Boi>t. 
lid liHvu ui ijpbtb^tlaal TiiaUfWb*r« 



wranl peniHMT v^■wl mimi *■ w kbih in me ijegvr, uioain h wniun, UH 
IBS pi^ DD1H ihmk-. 

w^rd In bU lialuKod, and tk 1 1*'' ucm tnuferml la tba now Lofu 



FORM OF A 1.EGER. 



279 



EXPLANATION OF THE LEGER, AND THE MANNER 

OF POSTING. 

It will be seen, that the same of James Murrmff Jr, stands first on the Day- 
Book ; of coarse, we shall post his account first. We enter his name on tlie 
first pagps of the Legec, in a large, fair hi^nd, writing jDr. on the left, and O. 
on the right. At the top of the left-hand column we enter the year, under 
which we write the month and day when the first charge was made m the Day- 
Book, and in the next colnmn the page of the Day-Book where the charge 
stands. Then, as there are several articles in the first charge, instead of speei 
fving each article, as in the I>ay-Baok, we merely say, To Stauiries, and enter 
the amount in the proper columns. This charge being thus posted, we write 
the page of the Leger, viz. 1, in the left-hand column of the Day-Book, and 
opposite to H a X } to show more distinctly that the charge is posted. We 
tlien pass a finger carefully over the names, till we again come to the name of 
James Murray, Jr., which we find on the second page; but, as this is credit, 
we enter it on the credit side, with the dat^ and page in their proper columns. 
We then enter th^ Loger-page and cross, as before, and then proceed again in 
Boarchof the same name, until every charge' and credit iM transferred into th« 
lieger. The next name is to be taken and proceeded with in^the same way at 
the first ; and so continue tiU aU the accounts are posted. 

As it is uncertain how esrtensive an accoant may be when onco cpened, it is 
tetter to take a new page for every name, until all the Loger-^ases are ocen- 
piod. By this time, it is probable, several Accounts will ha^'o been settled; 
we may then enter a second name on the same pages, and so continue till au 
the pages are full. 

Whenever anyaeeonnt is settled, the amount or the1>alanoe is ascertaiseH. 
and the settlement entered in the Leger. The settlement may also be entered 
in the Day-Book ; and many practise this, although it is not essentially neces- 
sary. But it is essentially necessary that one, if not both, the books, should 
show how every account is settled, whether by cash, note, order,' goods, or 
whatever way the amount or balance is liquidated. 

N. B. — ^In making otft bills, the Leger is used as a reference to the charges io 
die Day-Book, which must bo exactly copied. 



FORM OF A LEGER. 



Dr. 



1899. 

Jan. !• 

« 10 

w 13. 



To Sundries, 
*» do. 
« do. 



James Murray^ Jr. 



O. 



$ 


cl 


1839. 




13 


171 


Jan. 5. 


2 


6 


ass 


«* 1&. 




4 


951 


• 




$5M 


44lJ 







By Com and Oats, 
(^ Cash, to bal. 



(c. 



13>60 



10 



$34 



84 
44 



Dr. 



Robert Hawkins f 



Cr. 



1889. 
Jan. 1. 
« 10. 



To Iroii, 
*< Sundries, 



17 
14 



c. 
30 
60 

96 



1839. 

Jan. 6. 

«« 12. 



9 



By Work, 

«« Wo 



ote/i60dAya, 



•5 

96 



6. 

AO 
96 



m 



rORM OP A LEGBR. 



■RB 



Dr. 



T%fmu Ynmam^ 



O. 



Tar 

Jui. 7. 

•* 10. 



ToCon^ 
" Flow, 



140 

98 



ftOB 



e. 

OOlUan. 1. 
son" 11. 



ByCaab, ^ 

*' Ch60k,focM. 



.« 



^1 



'51 
93 



«. 

75 
75 



^OBJSO 



Dr. 



ArckSbM Traof^ 



Ju. 3. 

« 0. 



O. 



To^RMdeloUh 
» Ssndriat, 
do. 



97 
94 



#138 




By Caah, 



Jk 



48 



/)>•. 



Jul. 9. 
" 6. 



To NaibV 
" Corn/ 






18 

14f40 



«. 



«3B 



e. 

00 



40 



Jan. 3. 






Cr. 



li 



e. 
49 



JD»*. 



Uaac Thomas f 



Jan. 3. 1 To Molailt^*, 
9.1^ " Bitachrkn, 



•.6 
91 



> --«* 



$37 



5o| 



iM9r 

Jan. 9. 
♦* 90. 



o. 



By Order, 

** Note a 90 days, 



ih. 



WUliam AngeUf 



liar 

Jan. 4. 
« 16. 



To Sondriea, 



$ 

34 

19 



iSte 



•54 



e. 

50i 

50 

00 



1829. 
Jan. 10. 



3 



By Sandriei, 



Dr. 



^amudSlonej 



luk 4. 

" 7. 



1 I'd Snndrioi, 
9 do. 



13 



$n 



00 
00 

00 




By Caih, 



Dr. 



Jin* & 






TtfSamlrret, 
do 



Gedrge Cafpeaier^ 



99 



IS 89 

94 



c. 
50 



o. 



54 



00 



cv. 



% 



00 



Jan. I5.| I RyNota,«00dayt, 



Cr. 



CASH-BOOK. 



^m 



Dr. 



lesse B. Sweety 



Jan. 5. 
«* 9. 



T^^gjiMlM, 



119 



#140 



CM loBv* 

[Jan. 5. 
*« 90. 



BjrCitli, 

<f Cash, to bal. 



IS 



o. 



19S 



e. 

10 



$140110 



Dr. 

TBST 

Jso* 5. 



/mm Jlfefca{^ 



Apr. 7. 



Cfr. 



M 



To SudrtM, 

•• SllOM, 



900 
475 



$775 



e. 

00 
00 

ool 



By his Cbeek, 



00 



Dr. 



Jamea Atmmondj 



Jan. 19. 



€r. 



3 



ToBiMdriM, 



$ 
39 



e. 
44 



1^99. 
Jan. 30. 



B J Older on Brown 
it fret. 



35 



44 



INDEX TO THE LEGER. 



A. **«•• 

Allgall, William.* 9 



c. 

Caipenter, Geoife. 9 



H. 



Hawkini, Robert . 
binmond, James. 



.1 
.3 



M. 



MnrraTi Jamee, Jr. 



.1 
.3 



S. 

SweetjJewe B .....3 

SU»e, Samuel • 9 



T. 

Thoroai, leaae .9 

Tracy, Archibald 9 



W. 
Warren, Jamea..... • 9 



Y. 

Teoraana, Thomaa.. ,•...•. •••••••9 



CASH-BOOK. 

Thb book reeofda tike paymenlfl and receipla (^eaih. 

It ii kept bT makinf eaah Dr. to eaih on hand and what ii received*, aad OK 
9f whatever is said out. 

At the end of every day or week, as may beit init the natw e of the boilMlfy 
die eash on hand ii oonnted, and entered on the CV. fide. 

If there ie no error, thif will make the ram of the Dr, eqoal to that of th« 
Or» A balance !• then ftmek, end the caeh on hand carried agalA apoo th9 
Dr.fide ^ 



BILLS. 
FORM CF A CASH-BOOK. 

CASH. Cr. 



Form of a BUI from the preasding Work. 
Mr. James Mumf 

to Edward L. Feckbam, Dr. 



" Cuh » hilw.ce iO,8f 

'edwakd l. peckham. " 

n, Jmuary IS, 1829, 

Second Form. 

u> E. L. Feckham, Dr. 

• e. 

, o» IGO «l 

DrIedHtdci, aM - WO OO 

" HjO|»l(M«n'i5tiDu,a»ecu 476 OH 

RiMl.Bd Pvminl, bj hli chec 
a. J»rU 7, 1S3# 



Mr. Jesse Metcalf 

lau. 

r<ui. ». T<> 20 Calf-i 



BOWAED L. PECKhIil' 



MiSJEtCANTliLE FOAMS* 



Ng 1 Negotiable Note. 

<78;se: AMton^JIfayS^iaaT. 

On Demand. 1 promise to pay Chade Lorraine, or Osder, Seveaty 
eight DoUart Fifty Cfents, with Interest, for valae received. 

JAM£S BONESTUS 

No* % Note payable to Bearer, 

$40. BoslMi, SejpC 17, 1837. 

Six montlis from date, I promise to pay A. B.| or Bearer, Forty Dol- 
lars, for value received. 

' SIMEON PAYWELL. 

No/ 3. Note hy two Persons, 

$500 Beiim, Oct, 98, 18S7 

For yalne reooived, we, jointly and severally, promise to pay C, D., 
or Order, on demand. Five Hunored Dollars, with Interest. 

HORACE WALCOTT. 
JAMES HART. 



No. 4. Note at Bank, 

$150. Boston, FA, 25, 1819. 



Ninety-five days from date, I promise to pay Thomas Andrewfi, or 
Order, at the Fhcanix Bank, One Hundred and Fifty Dollars, for value received. 

JOHN REYNOLDS. 

Remarks relating to Notes of Hand. 

I. A negotiable note is one which is made payabllb to A. B., or Order.— It is 
otherwise, when these words are omitted. 

9. Bv endorsing a note is understood, that the person to whom it is payable 
writes liis name on the back of it. For additional security, any other penon 
may afterwards endorse it. 

3. If the note be made payable to A. B.^ or Order^ ISm JVo. 1,) then A. B. 
can sell said note to whom he pleases, provided he enodrses it } and whoever 
buys lAkid note may lawfully demand pajrment of the signer of the note, and if 
the signer, throuai inabilitv or otherwi*, refuses to pay said note, the pnr* 
chaser may lawftiTly deqiand payment of the endorser. 

4. If the note to made payable to A. B., or Beanrj (SeeJfo, 9,} then the 
signer only is responsible to any one who may purchase it. 

5. Unless a note be written pavable on some specific future time, it should 
be written on denumd; but should the words on demand be omitted, tlie note is 
supposed to be recoverable by law. 

6. When a note, payable at a future day, becomes due, it is considered on 
interest from that time till paid, though no mention be made of interest. 

7. No mention need be made in a note of the rate of interest : that particular 
i» settled by law, and will be collected according to the laws of the state where 
the note is dated. In some states, it is 6 per cent. : in others, 7. 

8. If two persons^ jointly and severally, {8eo Jro, 3,) sign a note, it may be 
collected by law of either. 

9. A note is not valid, unless the words for vahte received be expressed. 

* 10. When a note is given, payable in any article of merchandise, or property 
other than money, deliverable on a specified time, such articles should be ten- 
dered in payment at said time ; otherwise the holdetnf the note may demand 
t]i« valna in moimy 



tK4 MERCANTILE FORMS. . 

Acemmi wUk ItUeresi. 

Mr ThomaB L Spencer 

to H. Tisdall, Dr. 

IdW-Mbr 1 ToSydt. ClotlH«f7^Mr yud •fB^ 

0M.9. •« 6 nlk. WiiM,a fiJA per nlkm ^K^BO 

1819-4aB. ^ «« Baknee of lotareiU 5.80 



iM of iQtctreA* 5^ 

MAM 

Supnu CK 
,..^ ; , M» 

iniViU ^1^ 

tS3y80 

Jim. 1, 1819. H. TUfDALL. 



IttT-NoT. .. ftrO^v- '^ •' • ^>^ 



> 



A 'Receipt for Mimey &n Account, 



B«MiT0d of Junet Wsrdell TbiM Dolkoi on aeeoant. 
JACm, JkMSl, ISlfi. 0I|fiON BEANDT. 

A General Receipt 

RoMiTed of JoBathan Andiewi Foartoeii DoUan in ftdl of all aoeourta 
Bditoii, Dte. 31, 1887. ___^__ HOEACB RITTEK. 

Receipt for Monty paid on a Note, 

fiaeeived of Leonard Temple Seventr-two Poonda and Eleren Sbil- 
liags, on hit note for the inm of Ooe Hundred and Sevenly-two Poandi, and 
dated at Enfield, Oct. 97, 1896. D. THOMAS. 

SotUmt JhtgmtSJi 1898. 

An Order for Money. 
Menn. R. Poner & Go. 

Pav Jamet TliooMa, or Order, Eleren DoUan, and thia sball be ye t 
reeeipt for the aame. BBEELAH 8PENCES. 

An Order for Goods. 
Mr. Albion N. Oku^, 

Ptw tlM Bearer Swniiiy-ooe Dolian, in goods fiom yonr Mora, aad 
chaife Your obedient aeavfait, 

O^enl, riee. 31, 18S7. B. RA7NAL. 



^^m^mmmm^mmm^^mt^ 



JVW«.--A receipt given InAlHof oB M00mte,«nta olTaceoanta on^yt bnta 
leeeipt given in flill of aU itftumUj cata off not only all a^oonnta, b&t all de- 
manoa wbalsoever. 

Aa order, wben p«i<Lihon]d be receipted oo the beck, by the pereon towboaa 
it la made payable, or by lome one ,dnnr aotlioriced to aigii for bim ; bat iHmo 
it ia aiade payable to iMnr, or tP A If. «r tapw, it pmy be reoeiptad \9wif 



MM wlMyiireaentait for paymevt. 

THE END. 



/ 



i 

t 



VfC'^-.S^/i (75 



i*»*W^^" 



,.i-> 
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